
� ��� �����
	 �

� ������ 	�� � ����������������� ����  
! ���"� 	#�$%�&���'��%� � �  ! ��� ��%( �'�)%� � �

*,+.- /1020235476 478:9;47<
=?>A@CBEDGFIH2J%FK>MLNBKH2@5JPOK@RQ7SUT�>AJ�JK>MHWVK@X>AYZLN[XH2@]\^@XVKJPOKJ_Y�OKJ`[XH2@XLNOKabB`[:cedfHWB`[5ghDGJ
i OjBlkm BKHW@XH2@n\^@NVKJPOKJKY�kOKFIH2@WopL m LN>MJKVjq m @N@XHWrP[XOK@XHWJjs m J�VKHW@fdf@:kmZt HWJ m @XV_JuO_JKYvVKH2@wEH2>AJKLN[X@XOKr`[XOK@Xr m JKLN[xDGJ`[xHjy i OzH2@N{eDG@|[xH2J}c~=�H2JKJ�gRDGJzDGF�HW@RL mZ� abB_H;��H2abBKJPOKJKYGH2JDGO_LN� kOKBK@|[:oEL m [X@X>A�I[�gRDGJ�DGO_�'VK>AsGH2@NYZH2J`[xHn��J`[xHWYZ@xD � HGc

��J�VK>AH2LNH2g�qfDG�K>�[xH � L mZ�M� JPOKJ�YGH i HW>MYG[�{~H2@XV_H2Jpou{�>MH�ghDGJ]VK>AH2LXH���@ m F � H2g]H5kOKF�HW@|�{�>AJKVKHW[2o'>AJKVKHWg�ghDGJ i OKHW@XL|[�VK>MH]��BKH m @X>AH��x���G�����G���M ¡���¡��¢£o'LN>MHRD � L m L m g m VK>A¤ i >MHW@N[2oVED t LX>AHhHWJKV � >AabB�OKJKV�{ m B � VKH¡¤EJK>MHW@N[¥>MJ�¦NHWVKH2@C\7@NVKJPOKJKY¨§u[.km @XO_JKYZLN[XBKH m @X>MHRF � HW>MF_[2cT^HW@ i {~H2>A[XHC§uabBK@X>�[X[�� mZ� YG[�VKHW@�S�@NrGH2J_JP[XJK>MLWo�VKD t VK>MH7JK>AabB`[�{~H2abB_H � {�>A@Xr©H2JKVKHWJ�ª�H2���[ m JKH2J«OKJKV���B m [ m JKHWJpo¬s m Jn{eH � abBKHWJ�VK>MHe§u[¬km @XOKJKYGLN[xB_H m @N>MH~DGOKLXYGH2B`[:oJK>MabB`['VEDGLNLXH � F�HLN>MJKVpoI{�>MH«VK>MH¥[xD©[xL:kDGabB � >MabBKHWJj�'HW> � abB_H2JpoI{eH � abBKHC{~H2abBKLNH � {�>M@Xr©H2Jpc®T^>AHn=�H2abBKLNH � {�>M@|�rPOKJKY¯g m V_>A¤ i >MH2@|[hV_>MH;S�>AYZH2JKLNabBED©�°[XH2J±VKH2@��®H2> � abBKHWJ��5ªlDGVKOKJ_Y�OKJKV³²�DGLNLXH�VKH2LS � HWr`[x@ m JKL�O_JKV�VK>AH7´ m @XBKHW@XLXDGYZH2JµVKH2@���BKH m @X>AHng kOKLNLXH2J�VKOK@XabBµVK>MHnS�>MYGH2JKLNabBED©�°[xHWJVKHW@��KB`¶uLX>MrD � >MLNabBKH2J¯�®H2> � abBKH2J�FIH2LNabBK@X>AH2FIH2J¯{eHW@XVKHWJpo�OKJKV¯JK>AabB`[5VKOK@XabB¯VK>AH�JK>AabBP[{~H2abBKLNH � {�>M@Xr©H2JKV_H2Jpo·�¸@NH2>MHWJpoU>MVKH2D � >ALX>AH2@N[XH2J%�'HW> � abBKH2Jpc~T^>MHWLXHW@�§�abB_@X>A[R{�>M@NV±¹��¡º}»��¼½ �G�¾�M ¡���¡���uºu�]YZHWJEDGJKJ`[:cl��J�H2>MJ_H2g � H¡[ i [XH2JpolVK@N>A[N[xH2J}o®§�abBK@X>�[X[«YZH2B`[¥ghDGJ¨VEDGJ_J�s m JVKHW@�@XH2YGO � DG@N>MLN>MH2@|[xHWJv��BKH m @N>MH7{�>MHWVKH2@�D©O_�&VK>AHnQ7S�T i O_@GkOKabr¿c
T^>MH^T^>AsZHW@XYZHWJ i HWJµV_H2@�Q7S�TÀH2@NLXabBKHW>MJKHWJ�VED©JKJµ>AJvVKH2JµÁeH i >MHWBPOKJKYZHWJ i {�>ALXabBKHWJVKHWJÃÂNJKDGabr`[xH2J_Ä�OKJKVÅVKH2JÅ�KB`¶uLX>MrD � >MLNabBKH2J%�'HW> � abBKH2Jpc�T^>AH,T^>AsZHW@XYZHWJ i HWJzLN>MJKV%JED�[GkOK@ � >MabBpoKL m {�>AHfVK>MHfJEDGabr`[XH2J;�®H2> � abBKHWJµJK>AabB`[�FIH m FEDGabB`[xFED©@2c�T^>MHn\^FKLXHW@Ns©DGF � H2J�VKH2@��BKH m @X>AH�DGOKLXYGH2VK@©kOKabr`[·VKOK@NabB�VK>AH�FIH m FEDGabB`[xH¡[xH2Jv²�DGLXLNH2J�O_JKV�ªlDGVKO_JKYZH2JRVKH2@U�®H2> � �abBKHWJRF � H2>AF�HWJCH2J_V � >AabBpcG��JKLNF�HWL m J_VKH2@NL~F � H2>AF�HWJ�VK>MH�§P[x@xD©B � OKJ_YZLXr m @X@NH2r`[xOK@NH2J]H2JKV � >MabBOKJ_V�s m JµV_H2@�\^@XVKJPOKJKYRy~c

Æ.ÇZÈ



� FKFK> � VKOKJKY��_c Æ�� T^>AH�su>MHW@�ÁeHW>A[x@:kDGYZH i OvVKHWJ�§u[x@XDGB � O_JKYZLXr m @X@NH2r`[xO_@XH2J i {~H2>�[xHW@�\^@XV��JPOKJKY i O_@�S � H2r`[x@ m JKH2J_LN[x@NH2OKO_JKYKc
T^>MHWLXHWL&BK>MHW@&LXrP> i2i >AH2@|[xH���@ m YZ@xDGg]gÀrDGJKJC��kOK@#D �M� H�\^@XVKJPOKJ_YZH2JR§u[.km @XOKJ_YZLN[XBKH m @N>MHDGO_LXYZH¡��kOKBK@N[~{eHW@XVKHWJpoKL m VED t ghD©Jv§u[X@xDGB � OKJKYZLNr m @N@XHWrP[XOK@XHWJ�DGO t HW@ m @NVKH2J`[ � >MabBRYZH2JED©OFIH2L|[x>Mg]g]H2JvrDGJKJpc¿T^>AH s mG�M� L|[¬kDGJ_VK>MYZH k��FIH2@XHW>MJKL|[x>AgRgCO_JKY�VK>MHWLXHW@·´ m @XBKHW@XLXDGYZH2J�g]>A[HWF�HWJKL m �K@:kD i >ALXH2J¯S����IH2@X>AgRHWJ`[xH2J��7HW[�{eDj�bkO_@¥VK>AHvDGJ m gRD � H2J�² m gRHWJ`[xH�VKHW@5ª�H2���[ m JKH2J}o m VKH2@�� kOK@ V_>MH«ª®D©gCF��|§uBK>A�°[���L|[xH �M� HWJ�HW>MJKHWJ;YZ@ mGt H2J;�®@X>AOKg]�KBµ� kOK@�VK>AH�Q7SUTVED©@2c

*,+	� 
1824 �������4���������479 ����478��#4��������j9 �j9;3
=?>A@®¤EJ_VKH2J�VK>AH2LNH�q m @X@NH2r`[xOK@NH2J�VK>A@XHWrP[&DGOKL&V_H2@�!'�|²µD©[x@N>"�«S�J`[�{�>Mabr � OKJ_Y7OKJ`[xH2@ � J��{~H2JKV_OKJKY]VKH2@�wEHW¶uJKgRDGJ,��H2YZH � JpcET^>AHf§u[X@xDGB � OKJKYZLNr m @N@XHWrP[XOK@XHWJ�� kO_BK@XHWJ i O i OKL kD[ i �� >MabBKHWJ�´UH2@N[X> i H2L�OKJKV,VK>AH^´ m @XY`D©JKYZLN{~H2>ALXH7VKHWg m JKLN[X@X>MHW@N[�gRDGJ,DGg$H2>MJ��£DGabBKLN[XH2JpoE>AJ��VKHWg ghD©JÅVK>AH;§P[x@XHWOKOKJKY¨s m J�S � H2r`[x@ m JKHWJ�DGg L|[bD©[X> m JlkD©@XH2JÅwEH � VÅL|[xOKVK>AH2@|[:c�=?>M@BED[X[xHWJµV_>MHfwEHW¶uJKgRDGJ � g]� � >�[xOKV_H

#%$'&)(+*-,/. &1024365+7"8:9;=< 365+71>?5@8)2A365�8CB 3 �_c Æ 8
{~H � abBKHeD©OKL'V_H2g FIH2rDGJKJ`[xHWJ�T^> D©YZ@xDGg]g³DGO_�¿§uH2>A[XH ÆEDGF @XH2LNO � [X>MHW@N[:cW=?>M@lF�H i HW>MabBKJKHWJBK>AH2@Wo#OKJKV%VEDGg]>A[CDGOKabB¯{eHW>A[XH2@XB_>MJpo&g]>A[ . & V_>MH,ªlDGVKOKJ_YZL i DGB � VKHWL]JKDGabr`[xH2J 3 D � L mJK>AabB`[®{~H2abB_LXH � {�>M@NrGH2J_VKH2J 8 S � H2r`[x@ m JKLIH.LNH2>AJKH·²µDGLXLNH�{�>A@XVngR>�[KJ 7& FIH i H2>MabB_JKHW[2c 3 =?>M@

Æ.ÇGL



� FKFK> � VKOKJKY��_c�� � T^>AHfq m @X@XHWr`[xOK@NH2J i {eHW>A[xHW@^\^@NVKJPOKJKY i O;wEHW@Xg]> m JKHWJ,OKJKV;��B m [ m �JKHWJ5ª�>MJK>AH2JCOKJ_V i OKgÀ´UH2@|[xHC� � 3 D 8 V_>MH�wEH2@NgR> m JKHWJ�§�H � FKL|[xH2J_H2@XYG>MH ,/.��&�� 3��	��8 o 3 F 8 VK>MH��B m [ m JKHWJ;§�H � FKL|[xHWJKH2@NYZ>MH , .��&�
 3���G8 O_JKV 3 a 8 VK>AH^´UH2@N[XHC��r m @X@XHWr`[xOK@ .��&�� � 3�� 7 � B�� � 8 c
BED©F�HWJ«BK>AH2@lVEDGL®wEH � V¥D � L�LXabB`{eDGabB5DGJKYGH2J m g]g]H2J H:V_>MH2LlYZHWLN[xD©[X[XHW['H2L®OKJKL®JuO_@®�®H2@NgRH� >MJKH2DG@·>MJ ; � < 3���� 8 g]>A[ i OKJKHWBKg]H2Jpc 8 =?>M@�OKJ`[XH2@XLNOKabB`[xHWJ;VK>MHfS�J`[�{�>Mabr � OKJKY�! * Æ�� �� ����� 3 , . & 8 �3  > Æ 8�!#"%$�$�$&"('*) � �,+�+�+ '-) � �.0/21,3 4 �05 9;=< �5�6�7�8 $�$�$ 3 4 �05 9 �; < �5�6�7�9;: B 3 �_c�� 8
OKJ_V�VK>MH~wEHW¶uJKgRDGJ � g]� � >A[xO_VKH # $'&)( YZH2Blkm @N[ i OKg)ÁeH2>�[x@xD©Y  * Æ c©T^H2@#ÁeH2>�[x@xD©Y���kOK@ * �C>ALN[�VEDGJ_J � >MJKH2DG@·>Mg=<POEDGJ`[x>ALX>MHW@N[XH2J�§u[x@XDGB � O_JKYZLN�¸H � V �; � < 3�� � 8 c¿SU@�HWJP[XB kD � [�L m �g]>A[�V_>MHUS�gR>ALXLN> m J m VKH2@lVK>AH � FKL m @X��[x> m JnHW>MJKHWL®�UB m [ m J_L��¿{�>A@�H2@NBED � [XH2J«D � L m �'HW@Xg]HGo{~H � abBKH VKHWJvT^> D©YZ@xDGg]g]H2J�VKHW@eÁe@NH2g]LXL|[x@xD©B � OKJ_Y¥H2J`[XLX�K@NH2abBKHWJpc¿§u[X@xDGB � OKJKYZLNr m @N@XHWr`�[XOK@XHWJ i {~H2>�[xH2@^\^@XVKJPOKJKY_o¿{�>AH¥LN>MHn>MJ � FKFpc �_c Æ VED©@XYZHWLN[xH �M� [�LN>MJKV}o¿� mG� YZHWJµVED©JKJ���kOK@ * È c

S�L'>ALN[lBKHW@Ns m @ i OKBKH2FIH2J}o©VED t D �A� H�T^>MDGYZ@XDGgRg]H®>MJfVKH2J�kDGO t HW@XHWJ¥ª�>MJ_>MH2JfVK>AH2LNH � FIH2J>}OKL|[¬kDGJ_VKH;DGJ_YZH2FIH2Jpc~T^>MH�T^>MDGYZ@xD©gRg]H 3 D 8 OKJ_V 3 F 8 DGOKL � FKF}c �_c Æ HWJ`[xLX�_@XH2abB_H2J?l».»&@BAG�£�.�G�N� ½�½ �¡º¥VKHW@�§�H � FKL|[xHWJKH2@NYZ>MH s m J,ª�H2�_[ m JKHWJvOKJKVvFIH2LXabB_@XH2>AF�HWJvL m g]>A[~VKHWJHW@XLN[XH2JÅ§�abBK@N>A[N[¥s m J�H2>MJ_H2g ÂNJEDGabr`[xHWJKÄ¨ª�H2�_[ m J i O�HW>MJKHWg1�KB`¶uLX>ArD � >ALXabBKHWJpc�dfDGJ iD �A� YZHWgRHW>MJ]{eHW@XVKHWJ;VK>MH7>AJ � FKFpc ��cC�CVEDG@NYZH2L|[xH �M� [XH2Jµ§�abBK@N>A[N[xHfg km Y � >AabB�LXHW>MJpc
Æ.Ç D



w�kOK@�VEDGLµwEHW¶uJKgRDGJ T^>AYZ@xD©gRg 3 D 8 DGO_L � F_Fpc��_c Æ ¤EJKV_H2J {�>A@µVK>AHj� mZ� YZHWJKVKHwEHW¶uJKgRDGJ � g]� � >A[xO_VKH � T^@NH2>}su>A@N[xO_H �M� H^�®H2> � abBKH2J � �5S � H2r`[x@ m JKH2J}o Æ ��B m [ m J �
#%$ � (� * ,/. & 02A365+7 8�9;=< 365+7 >?5@8 , !�� 3 � � 8. 3 ,/. & 8 �3 ��� 8 ) "(' ) � ,�� �	��
 3 � � 8� � , !�� 3���> � 8�� 
 2A365�8

* ,/. & 02A365+7 8�9;=< 365+7 >?5@8 , !�� 3 � � 8 ,/. �&�� 3�� � 8 2A365�8CB
3 �_c È 8

g]>A[�V_H2g��~�M���¢£�b»º}�¡ºE¼��p�¡���¡ ¡¢��¡º}�¡� �G�����¡�¡�°¢ �N�.�
,/. �& � 3�� � 8 * 3 ,/. & 8 �3 ��� 8 ) "('*) � ,�� �	��
 3 � � 8� � , !�� 3���> � 8�� 
 + 3 �_c L 8

��DGabBfVKH2JKLNH � F�HWJ¥��H2YZH � J7HW@XBED � [xHWJf� kO_@pVEDGL®wEHW¶uJKgRDGJfT^> D©YZ@xDGg]g 3 F 8 DGOKL � F_Fpc �_c Æ��
# $ � (� *-,/. & 024365 7 8 ,/. �&�� 3�� 7 � 8 , !�� 3 � 7 � 8�9;=< 365 7 >?5@8)2�3 5@8 + 3 �_c D 8

��g�{~H2>�[xHW@XH2J,¤EJKV_H2Jµ{�>A@·��kOK@�VEDGL�wEHW¶uJKgRDGJµT^> DGYG@xDGg]g 3 a 8 s m J � FKFpc �_c Æ��
# $ � (� * ,/. & 02A365 7 8

3 , . & 8 �
3 ��� 8 ) " ' ) � � � , !�� 3�� 7 > � 8� � , !�� 3 � > � 8� 
. ,�� �	��
 3 � � 8 2A365�8 ; < � 365+71>?5�8* ,/. & 02A365+7 8 . �& � � 3�� 7 B�� 8 2A3 5@8 ;=< � 3 547 > 5�8CB 3 �_c Ç 8

g]>A[�V_H2@��I�¡��¢ �����`»���x���¢ �u� �
. �& � � 3 � 7 B�� 8 * 3 ,/. & 8 �3 ��� 8 ) " ' ) � � � , !�� 3 � 7 > � 8�� � , !�� 3���> � 8�� 
 ,�� �	��
 3 � � 8 + 3 �_c! 8

§�abB � >MH tZ� >AabB�¤EJKVKHWJ�{�>A@·��kOK@�VEDGL�wEHW¶uJKgRDGJ�T^> DGYG@xDGg]g 3 V 8 DGOKL � FKFpc �_c Æ
# $ � (" * , . & 02A365+7 8��$# 2A3 5@8 ,�� �

# � 3 � � 8. 3 , . & 8 �3 ��� 8 ) 3 > Æ 8 �®@ " ' ) 0�%� � , !�� 3 0� � �G8� � , !�� 3 0� � 8 ;=< � 3 5 7 >?5�8
* , . & 02A365+7 8��$# 2A3 5@8 ,�� �

# � 3 � � 8 , . �& 
 � �13 � � 8 ; < � 365+7 > 5@8	B 3 �_c'& 8
g]>A[�V_H2@)(+*E»¢ »º}�¡ºE¼��p�¡���¡ ¡¢��¡º}�¡� �G��� �

, . �& 
 � � 3 � � 8 * 3 > Æ 8 3 , . & 8 �3 ��� 8 ) �®@ " ' ) 0�%� � , !�� 3 0� � �G8� � , !�� 3 0� � 8 + 3 �_c � 8
T^HW@7ÁeH2>�[x@XDGY 
 3 � �G8 {�>A@XV¨DGOKabB�BlkDGO�¤EY,�E������ ½ @E»���G���M 2�G¢ ��»º,YZHWJEDGJKJ`[2c�T^H2@7w¿DGrZ�[ m @ 3 > Æ 8 OKJKV�VK>AHn§��KOK@NFK> � VKOKJKY�>AJ�d � HW>MabBPOKJKY 3 ��c!& 8 � mZ� YG[�DGOKL�VKH2@�YGH2LXabB �Mm LNLXH2J_H2J

Æ.ÇZÇ



ª�H2��[ m JKHWJ��|§uabB � HW>A�¸HGo.{~H � abBKHe>AJ¥T^>MDGYZ@xD©gRg 3 V 8 DGO��¸LXabBKHW>MJ`[:c 3 ��H2YZH � LXH2abB_L#VKHW@&wEHW¶uJ��gRDGJ���HWYZH � J�DGO_�&§�H2>�[xH ÆZÆ ��c 8
� O��¸YZ@XOKJ_VvVK>MHWLXH2@eS�@XYZHWFKJK>MLNLXH^{�>A@XV�HWL m ��H2JKLN>MabB`[ � >MabBpouVED t V_>MH7§P[x@xD©B � OKJ_YZLXr m @|�@NH2r`[xOK@ i {~H2>�[xHW@7\^@XVKJPOKJ_YRs m J;VK@XHW>l��¶u�IH2J;s m J;ª m�m �K>MJ`[xHWYZ@xD � H2J�FIH2LN[X>Mg]g¥[�{�>M@NVpc� �M� H7V_@XH2>l��J`[xHWYZ@xD � HfLX>AJKV��bkO_@�YG@ mZt H7=�H2@|[xHnVKH2@���J`[xH2YG@xD©[X> m JKL|s©DG@X>MDGF � HWJ,VK>AsGH2@XYGH2J`[:cT^>AH,T^>AsZHW@XYZHWJ i >MJ%VKH2@]S � HWr`[x@ m JKH2J�� §�H � FKLN[XH2JKHW@XYZ>AHµ>ALN[5s m JÅVKHW@�\^@NVKJPOKJKY � o�VK>MH´UH¡[x@XH	��r m @N@XH2r`[XOK@¥s m J�VKH2@¥\^@XVKJPOKJ_Y � J � OKJKV�VK>AH]�UB m [ m J_H2J�� §�H � FKLN[XH2JKHW@XYZ>AHRs m JVKHW@7\^@XV_JuO_JKY 0� � c�T^OK@NabB;VK>MHWLXH«VK@XHW>'��J`[xHWYZ@xD � Hf{eHW@XVKHWJ�DGF�HW@��G�°�M��§P[x@xD©B � OKJ_YZLXr m @|�@NH2r`[xOK@NH2J i {~H2>A[XH2@�\^@XVKJPOKJ_YhDGF_YZH2VKHWabr`[:c

��������� �
	���������������������������� ��!�����#"%$&	��
=?>A@ OKJ`[xHW@XLNOKabBKH2J¨JPOKJjVK>AH � OKL|{�>M@NruO_JKYZH2J�VKHW@7��B m [ m JKH2Ju�|§�H � FKL|[xH2J_H2@XYG>MH�DGO��UH2>MJsu>M@|[xOKH �M� H2L���B m [ m J �

g]>A[
, . �& 
 � �13 � � 8 * > .��&

3 ��� 8 ) " '*) � �'@�' � � 3C9� � 9 � � J 7 & 8�� � 3�9� � J 7 & 8�() 3�� � � 8 � > J 7 �& � ,+*-, ) � � > J 7 �& � ,.*/, + 3 �_c Æ F 8
T^>AH2LXHWL·��J`[xHWYZ@xD � >MLN[e��kOK@·YZ@ mZt H � <POEDGV_@xD©[X>MLXabB,VK>�sZHW@XYZHWJP[2cES�L�gCO t VED©BKH2@�@NH2YZO � DG@X> �LN>MH2@|[U{eHW@XVKHWJpo�VKDGgR>�[UH2L~H2>MJ5{ m B � V_HW¤EJK>AH2@|[xH2LWoPH2JKV � >MabBKHWL~��J`[XH2YZ@XD � {�>M@XV}c_²µDGJRrDGJ_JVK>AH2L�VKO_@XabBj²�O � [X>M� � >MrD©[x> m Jhg]>A[eH2>AJKH2g q m J`sGH2@XYGH2J i �£DGr`[ m @

0 3 � � B � � 8 *21 > � �� � > � �43 � 3 �_c ÆZÆ 8
HW@X@XHW>MabBKHWJpc � >ALN[vBK>AH2@vHW>MJ L m YZH2JED©JKJ`[xH2@65 a2O_[|� m � �#DG@XDGgRH¡[xHW@87�c�w kOK@�YG@ mZt H©o�DGFIH2@HWJKV � >AabBKH7=�HW@N[XHfs m J � sGH2@NBlkD � [�LN>MabB�JuO_J�VEDGL���J`[xHWYZ@xD � >AJ 3 �_c Æ F 8 �bkOK@�YZ@ mZt H � {�>MH9 ' ) �;:��!< OKJKVC>ALN[&VKDGgR>�[®r m J`sZHW@XYZHWJ`[:cPw�kOK@ �>= ? YZHWB`[�DGFIH2@&V_H2@&q m J`sGH2@XYGH2J i �£DGrZ�[ m @ 3 �_c ÆGÆ 8 YGH2YZHWJ Æ OKJKVjVK>AH¥OK@NLX�K@©kOKJKY � >MabBKH¥��BKH m @N>MH«>MLN[�{�>MHWVKH2@NBKH2@NYZH2L|[xH �A� [2cp²�D©JrDGJKJjJPOKJ�L mZ� abBKH5q m J`sGH2@XYGH2J i �£DGr`[ m @NH2J�D � L gRD©[XBKH2gRD©[x>ALXabBKHWLA@�> � �¸LNgR>�[X[xH � DGO_�}DGL|�LNH2JpoP{eH � abBKHWL·VED i O�VK>AH2J`[·OKJKDGJKYZHWJKH2BKg]H2L~´UH2@XBKD � [XH2JhV_H2@�Q7SUT i O�F�HWBKH2FIH2J}cK²�D©Jr�km JKJ`[XH�LX>MH¥DGFIH2@7DGO_abB�D � L^² m V_>A¤ErD©[X> m JµVKH2@fQ7SUTÃ>MgB@ m abBKHWJKH2@NYZ>MHWF�HW@XH2>AabB�DGO_� ��£DGLNLXHWJpoK{eH � abBKHn>Mg�S��_�IH2@N>Mg]H2J`[�F�H m FEDGabB`[XFEDG@�LXH2>AJ,L mZ�A� [xHWJpc

Æ.Ç  



S�>MJKH�r m @X@NH2r`[xHR��H2YZO � DG@X>ALX>AH2@XO_JKY�VKHW@¥Q7SUTÃgCO t DGFIH2@7VK>AH5S�>MabBK>AJPs©DG@N> DGJ i VKH2@��BKH m @X>AHvH2>AJKH2@NLXH2>�[xL�OKJ_VÅD©JKVKH2@NH2@NLXH2>�[xL5VK>AH,��OKB_H2gRDGLXLNH���O �M� ��kOK@�VEDGL5��B m [ m J¯>MJD �A� HWJ�\^@NVKJPOKJKYZHWJ�§u[¬km @XOKJKYGLN[xB_H m @N>MHnLX>MabB_H2@XL|[xH �M� HWJpcIw kOK@�OKJKLNH2@NH���HWabBKJPOKJKYZHWJ;{ mG� �� H2J;{�>M@ DGFIH2@fDGJKJ_H2BKg]H2Jpo�VED t 3 �_c Æ F 8 YZHWH2>MYGJKHW[7@NH2YZO � DG@N>MLX>AH2@|[�{�OK@NVKHGcp=?>A@ BED©F�HWJVED©JKJ �

> ,�� ��

� � � ,+* > = > ,�� ��


� � � ,.* � > ,�� � �� � � ,+* ,/. �&�
 � � 3 ��� 8 > ,�� � 
� � � ,.* +T^>AH2LXHW@ � OKLNVK@XOKabr?gCO t ª m @NH2J`[ i ��>AJPs©DG@N> DGJ`[,LNH2>MJ}c�T7D 
 � � 3 � � 8 HW>MJ i {~H2>ALN[XO_¤EYZHW@�®H2JKL m @l>ML|[:oW{~H � abBKH2@�s m J«HW>MJKHWg³´ >MH2@NH2@|sZH2r`[ m @lDGFKBlkD©JKYG[:o2r}km JKJKH2Jf{�>M@}VK>MH�HW>MJ_�£DGabB_LN[xHw m @Ng�H2>AJKH2L�L mZ� abBKHWJ i {eHW>ML|[xO_¤EYGH2J��®H2J_L m @NL�OKJ_gR>�[X[xH � FED©@�DGJKYZHWF�HWJ �
 � � 3 � � 8 * > � � � ; 3 � � 8 � � � � ��� 3 � � 8 + 3 �_c Æ � 8
T^HW@U�UB m [ m J_H2JK�K@ m �EDGYZD©[ m @U>ALN[�DGOKabB]>Mg]g]H2@�DGJ5HW@XBED � [xHWJKH�§u[x@:km gRH�YGH2r m �K��H � [2oZ{·DGLi O � OKLXVK@©kOKabrGHWJ;VKHW@�w m @Ng 3  uc Æ L 8 ��kOKBK@|[ �

Æ
3 ��� 8 ) " '*) ��� � � 3 > � � 8
	 � � � � 3 � � 8 � �� 3 � � 8 +

=?>A@�LXHW[ i HWJ�JPOKJ �Æ
3 ��� 8 ) " '*) ��� � � 3)> � � 8 ) � � � � 3 ��� 8 � , � � � � 3 ��� 8 , . �& 
 �� 3 ��� 8 , � �  � 3 ��� 8 ,�� �� 3 ��� 8 *
* Æ

3 ��� 8 ) " ' ) ��� � � 3 > ��� 8 ) � � � � 3 � � 8�> ,�� � � � 3 � � 8 , . �& � �� ; 3 � � 8 ,�� �  � 3 � � 8� ,�� � � � 3 ��� 8 ,/. �& � � �  � 3 � � 8 , � �  � 3 ��� 8 , � �� 3 ��� 8 +T^>AHf§u[x@ m g]H2@XBKD � [XOKJKY � � � � 3�� � 8 * F>AJ�V_H2@���gR�_O � LNVEDG@XL|[xH �M� O_JKY5D � L
� � � � 3 ��� 8 * FYZHWLXabBK@N>MHWF�HWJpoK��kOKBK@|[�JPOKJµVKD i Opo_VED t VKHW@��'HW@Xg��K@ m � m @N[X> m JED ��� 3 � � 8 sGH2@XLNabB`{�>MJKVKH¡[OKJ_V�{�>A@�H2@XBKD � [XH2Jv� mZ� YGH2JKVKHn§uOKFKLN[X>A[XO_[x> m J �

> ,�� ��

� � � ,+* = > ,�� ��


� � � ,+* > > ,�� � �� � � ,.* , . �& � � � ; 3 � � 8 > ,�� � 
� � � ,.*
* > ,�� ��


� � � ,+* > > ,�� ��

� � � ,.* . �& ; 3 � � 8 Æ

� � ,.*
* > ,�� ��


� � � ,+* � Æ > . �& ; 3 � � 8 Æ
� � � ,.*�� + 3 �_c Æ.È 8

Æ.Ç &



=?>A@&BEDGFIH2J5L m gR>�[�VKH2JR��B m [ m JKH2J_�K@ m �KDGY`D©[ m @�YZHW�¸O_JKVKH2J}oZ{�>MH�H2@�V_OK@XabBR��B m [ m JKH2J��§�H � FKL|[xHWJKH2@NYZ>MH�S&�}HWrP[XH g m V_>A¤ i >MH2@|[&{�>M@NVpc ��HWBKg]H2JR{�>A@UJuO_J .��& D � LUr � H2>AJhDGJ}o`L m >ALN[3 �_c Æ:È 8 VEDGL�S�@XYZHWFKJK>AL�H2>MJ_H2@�H2J`[xLN�K@XHWabBKH2J_VKH2J�S�J`[�{�>Mabr � O_JKYhOKJ_V�{�>A@�LXabBK@NH2>MFIH2J �
> ,�� ��

� � � ,.*
� ��� �

�

= > ,�� ��

� � � ,+* � . �& ; 3 � � 8� ��� �

�

��� 3 . ) & 8CB 3 �_c Æ L 8

g]>A[
	 D � L·VKHWJ���@ m �EDGY`D[ m @�VKHWL�JEDGabr`[xHWJpoEJK>MabB`[�{~H2abBKLNH � {�>A@Xr©H2JKVKHWJj��B m [ m JKL�VKH2@��OKBKHWghDGLNLXH ��O �M� OKJKV�� VKHWg ��B m [ m JK�K@ m �EDGY`D[ m @«gR>�[5§�H � FKL|[xH2J_H2@XYG>MH2r m @X@NH2r`[xO_@i {eHW>A[xHW@�\^@XVKJPOKJKY_o_{eH � abBKHW@�F�HW@XHW>A[xLeH2>MJv�_BP¶uLN>MrD � >ALXabBKHWL���B m [ m JvFK>ML i OK@�\^@XVKJPOKJ_Y
� 3 .��& 8 FIH2LXabB_@XH2>AF_[:c~T^>MH���OKBKHWghDGLNLXHµVK>MHWLXH2L]�KB`¶uLX>Ar©D � >MLNabBKH2J��UB m [ m J_LRgCO t DGFIH2@DGO_abBjY � HW>MabB ��O �M� LXH2>AJ ! S�L7gCO t D � L m VKHW@7��@ m �ED©Y`D©[ m @���kOK@ � � � � * � �:* F HW>MJKHWJ� mZ� DGO_�°{~H2>ALXH2J}c¿T7DGBKH2@�>ALN[

; 3 F 8� ; 3 � � * F 8��* F 3 �_c ÆED 8
i O�� m @NVKH2@NJpc¿T7DGJKJ,r�km JKJ_H2Jµ{�>A@�DGFIH2@

; 3 � � 8 * � � ; 7 3 F 8 � � � 
 � 3 � � 8
LNabBK@XHW>MFIH2Jpo¿g]>A[

; 763 F 8 * ; 763 � � * F 8 * ' ; 3 � � 8' 3 � � 8 �������� � &OKJ_V 
 � 3 � � 8 >ALN[ H2>MJ_H¥wEOKJKr`[X> m Jpo¿{~H � abB_HCgR>�[ � � ��kOK@ � � * F � >MJKH2DG@�sZH2@NLXabB`{�>MJ_VKHW[2c=?>A@�H2@XBKD � [XH2J,VEDGJKJ,��kOK@ 3 �_c Æ:È 8
> ,�� ��

� � � ,+* � Æ > . �& ; 3 � � 8 Æ

� � � ,.*�� *
* > ,�� ��


� � � ,.* � Æ > .��& � � ; 7 3 F 8� � � ,.* > .��& � � 
 � 3 � � 8� � � ,+* � B
m VKH2@

> ,�� ��
 .��&� � � ,.* = > ,�� ��
 .��&� � � ,.* ) Æ > . �& ; 7 3 F 8 , � ,�� ��

� � � ,.* . ) & 
 � 3 � � 8 + 3 �_c Æ.Ç 8

=?>A@CBEDGFIH2J%BK>MHW@ � >AJKrPLCOKJKV%@XHWabBP[XLRg]>A[ .��& gCO � [x>A� � > i >AH2@N[2o�VEDR¦XDR¦NH2VKHWLRS�JKV_HµHW>��JKHW@�su>A@N[xO_H �M� H2J���B m [ m JKH2J � >MJ_>MH7VKOK@NabB;H2>AJKH2J,´UH2@|[xH	��YGH2FK> � VKH¡[�{�>M@XV�OKJKV���kOK@&¦NH2VKHWJ´UHW@N[xH	�,H2>AJ�w¿DGr`[ m @ . & D©O_�°[x@N>A[X[2c=?>M@7LNH2BKHWJ�JPOKJ}o®VKD t VKH2@7HW@XLN[XH5�'HW@Xg DGO_�~VKHW@7@XH2abB`[XH2J�§uH2>A[XH�s m J 3 ��c Æ.Ç 8 YZH¡�@XDGVKHCY � H2>AabBjVKH2g��'HW@Xg D©O_��VKH2@ � >MJKr©H2J¨§�HW>A[xH¥H2J`[xLN�K@X>AabBP[2op{ m F�HW>&J m abB¨g]>A[ H2>AJKH2@q m JKL|[bDGJ`[XH2J ' Æ > .��& ; 7 3 F 8�( gCO � [x>A� � > i >AH2@N['{�OK@XV_HGcKS�L~>MLN[eD � L m L m o�D � L m FRVK>MH df@:kmZt H
Æ.Ç �



VKHW@ i {~H2>¿ªlDGV_OKJKYZHWJpo©{~H � abBKH�kOKFIH2@�VKHWJ5�UB m [ m J_H2JK�K@ m �EDGYZD©[ m @#gR>�[#HW>MJEDGJ_VKH2@#{~H2abBu�LNH � {�>A@Xr©H2JpoEJK>AabB`[�V_OK@XabB . & L m JKVKHW@XJ�V_OK@XabB
. � *-. �& ) Æ > . �& ; 763 F 8 , 3 �_c Æ  8

YZHWYZH2FIH2JÀ>ALN[:c 3 �_c Æ  8 ��kOKBK@|[�VEDGLjq m J i H2�_[�V_H2@ ?p�-AG��ºu� ¡�x�¡º}»� ½ ���¡����ºu��HW>MJ OKJ_V
3 �_c Æ  8 VKHW¤EJ_>MH2@|[^VK>AHR�x�¡º}»� ½ ���¡��¢ � �~�M���¢£�b»º}�¡ºE���-AG�uºu� 3)> . 8 opD � L m VK>MH«ªlDGVKOKJ_Y�VKH2L�KB`¶uLX>ArD � >ALXabBKHWJpoG{~H2abBKLNH � {�>A@Xr©H2JKVKHWJvS � HWrP[X@ m J_L2c`T7D {�>A@&JPOK@��'HW@Xg]H�FK>ML i O i {~H2>�[xH2@\^@XV_JuO_JKYRFIH2@©kOKabrPLX>AabBP[X>MYG[�BED©F�HWJpoEr�km JKJKHWJµ{�>M@�D �M� YGH2g]H2>MJ_H2@

. �� ��� . & * . &
� Æ > Æ� . �& ; 763 F 8 � � 3 . ) & 8 � 3 �_c Æ & 8

LNabBK@XHW>MFIH2JpoE{ m F�HW>�gR>�[ ��� HW>MJKH¥¹��¡º}»� ½ ���¡����ºu� ��`»º_ ¡¢��GºE¢ �~HW>MJKYZH¡��kOKBK@|[�{�OK@XVKH©c
� D[ZkOK@ � >MabB�{�>A@XV�VK>AHvªlDGVKOKJ_Y 3)> . 8 V_H2L5�KB`¶uLX>MrD � >MLNabBKH2J%S � HWrP[X@ m J_L�F�H m FEDGabB��[XHW[^O_JKVjJK>MabB`[7V_>MHCªlDGV_OKJKY 3)> . & 8 o¿{~H � abB_H5D � L�q m �K�IH � O_JKYZLXr m JKL|[bDGJ`[xHC�¸@NH2>AH2@^wEH � �VKHW@fH2>MJ_YZHW�bkOKB_@N[7{�OK@NVKHGclS�Lfg¨kO_LXLXHWJ�VED©BKH2@fD �A� HCFIH m FEDGabB`[xFED©@XH2J�df@:kmZt HWJpo}{�>MH�H¡[N�{eD�=?>M@XrPOKJ_YZL <POKHW@XLXabB_JK>A[N[xHGolOKJ`[XH2@7´UH2@|{eHWJKVKOKJKY�VKHW@^{�>M@Xr � >MabBKHWJ�ªlDGV_OKJKY�DGOKLNYZH¡�VK@©kOKabr`[�{~H2@NVKH2J}c�T^>AH ��g]rGHWBK@XOKJ_Y]s m J 3 �_c Æ & 8 H2@NYZ>MF�[

. & *-. ) Æ > � 3 . � 8 ,
OKJ_V�{�>A@·¤EJKVKHWJµ��kOK@ 3 �_c Æ:Ç 8 �

> ,�� ��
 .��&� � � ,+* = > ,�� ��
 .��
� � � ,+* � > ,�� ��


� � � ,.* . ) 
 � 3 � � 8 � � 3 . < 8 + 3 �_c Æ � 8
T^HW@�HW@XL|[xHf�'HW@Xg HWJP[XLX�K@N>MabB`[^JPOKJµVKH2g��UB m [ m J_�K@ m �KDGY`D©[ m @2oK{~H � abBKH2@�DGJ�VK>MH7@NH2H �A� HªlDGVKO_JKY¯DGJKr m �K�IH � [2oeOKJ_V±V_H2@ i {~H2>�[xHj�®H2@Ngµo�{eH � abBKHW@�s m J?VKHW@�\7@NVKJPOKJKY¯y
>Ag´UHW@XY � H2>MabB i OKg�H2@NLN[XH2J�>ALN[2oKH2J`[xB�kD � [�VK>AH �¡�b» �b����*u¢ �¡¢���§u[x@XDGB � O_JKYZLXr m @X@NH2r`[xO_@2c

T^>MHWLXHe��HWJ m @XgRD � >MLX>AH2@NOKJKYZHWJnHWJ`[xBED � [xHWJCJED©[GkOK@ � >MabB¥J m abB�VKHWJCa2O�[N� m ���'DG@xDGg]HW[XH2@� cZ=?>M@ULX>AJKVhVED©BKH2@�J m abBhJK>AabBP[~>MgÃdf@NH2J i �£D �M� �>= ? oZ{eH � abBKHW@eVK>AH�QfSUT³{�>AH2VKHW@|�BKHW@XL|[xH �A� [2c²�DGJ¥rDGJ_J i H2>MYGH2Jpo¬VED t >MJnVK>AH2LXHWgÀª�>Mg]H2L 
 � 3 � � 8 H2>AJKH2g { m B � VKHW¤EJ_>MH2@|[xHWJd7@XHWJ i {~H2@|[ i OKL|[x@XHWF_[:oZ{~H � abBKH2@&s m J5VKH2@�YGHW{ kDGB � [xHWJ5��HWYZO � D©@X>MLN>MHW@XOKJKYGLXg]HW[xB m VKH~OKJ��DGF_BlkDGJKYZ>AYv>ML|[:c�T^>AH�T^>AsGH2@XYGH2J i H2J¨H2@XLNabBKH2>AJKH2J�JED©[GkOK@ � >MabB;{�>MHWVKH2@Wo�JPOKJ�D©F�HW@n>AJjVKH2@ÁeH i >AH2BPOKJKY i {�>MLNabBKH2J . OKJKV . & H®HWLn{~H2@NVKH2J�D � L m ; 7 3 F 8 OKJ_V ��� OKJ_H2JKV � >MabBpc®T^>AH¡�LNHµÁ~H i >AH2BPOKJKY¨LN[XH �A� [5DGFIH2@�HW>MJKHWJ >}O_LxDGg]gRHWJKBEDGJ_Y i {�>MLNabBKH2JÅVKH2@5FIH m FKDGabB`[xHW[XH2Jpo@NH2H �A� HWJzªlDGVKO_JKY . OKJKVzV_H2@hB`¶u� m [xBKH¡[x>ALXabBKHWJpo~J_>MabB`[hFIH m FEDGabB`[xFED©@XH2J�ª®D©VKOKJKY . &VED©@2ce§ m g]>A[R>MLN[ 3 ��c Æ & 8 H2>AJKH2@RHC���IH2@X>AgRHWJ`[xH �A� HWJ k��FIH2@N�K@©kO_�¸O_JKY�JK>MabB`[ i OKY¿kD©JKY � >AabBpoOKJ_VRVKO_@XabBhV_>MH�L m H2FIH2J]F�HWLXabBK@N>MHWF�HWJKH2Jv��@ m i HWVKOK@XHWJh{�OK@NVKH2JRVK>MH�T^>�sZH2@NYZH2J i H2J i OK@d]kDGJ i H^>MJ�V_H2J,JK>MabB`[�FIH m FEDGabB`[xFED©@XH2JµÁeHW@XH2>AabB�sZHW@XLXabB m F�HWJpcIT^>MH^d � H2>MabBPOKJ_Y 3 �_c Æ � 8{�>A@XV�VEDGJKJ¨DGO_abB�>Mg"Q7SUT�� ª�>Mg]H2L^JPOK@fVK>AH�F�H m FEDGabB`[XHW[xHRªlDGVKOKJ_Y�HWJ`[xBED � [xHWJ�OKJ_VVKHWJ�{ m B � VKHW¤KJK>MHW@N[xHWJ�Á~H2>A[X@xDGY]DGO_L�V_H2@���B m [ m JKH2J�� §�H � FKLN[XH2JKHW@XYZ>AHGc
Æ  F



������� � �
	���� ��������"%�&��� ������������ ��������"%$&	��
=?>A@�OKJ`[xH2@NLXOKabB_H2J;JPOKJµVK>MHfS � HWr`[x@ m JKH2JKLNH � FKLN[XH2JKHW@XYZ>AH«JED©abB;d � HW>MabBPOKJKY 3 �_c L 8 c_=?>M@sGH2@XHW>MJ_�£D©abBKH2JvVK>AH2LNH2J � OKLXVK@NOKabrhO_JP[XH2@�´UH2@N{~H2J_VKOKJKY5VKHW@e>MJ � JKBKDGJKYCw�DGJKYZHWYZH2FIH¡�JKHWJ�´UHW@¸¦kOKJ_YZOKJKYZLN>MVKHWJ`[x>A[.kD©[xHWJ i O

, . �&�� 3 � � 8 * .��&
3 ��� 8 ) " '*) � Æ

� � � ,+* � 9��> � 9 � > L J 7 &
3 ��> � 8 � > J 7 & � � ,.* + 3 �_c�� F 8

T^>AH2LXHWL^��J`[xHWYZ@xD � BED©[7HW>MJKH�� � [x@xD:su> mG� HW[N[xVK>�sZHW@XYZHWJ i � kOK@ � = ? OKJKVjH2L7rDGJ_J kDGBKJ��
� >MabB�FIH2BKDGJKVKH � [¥{~H2@NVKH2J}o#{�>MHRVEDGLC��J`[xHWYZ@xD � �bkOK@¥VK>MHR��B m [ m JKH2JKLNH � FKLN[XH2JKHW@XYZ>AHGc�S�>MJ
��JP[XH2@NLXabBK>AH2V¨F�HWLN[xHWB`[nDGF�HW@^VEDG@N>MJpo�VED t VK>AHC��H2YZO � DG@N>MLX>AH2@NOKJKY�g]>A[ DGJKLNabB � >AH t HWJKVKH2@��H2J m @Xg]>MH2@NOKJKY5s m J 3 �_c�� F 8 i O;��J`[XH2YZ@XD � HWJ���kOKBK@|[:o¿{eH � abBKHCJ_>MabB`[^JPOK@�>Mg � � [x@XD.su> m �� HW[X[XH2J�L m JKVKHW@XJ¯DGO_abB�>Mg ��J_�¸@XDG@ m [XH2J�V_>AsZHW@XYZHWJ`[�LX>AJKV H®LX>MH]BEDGFIH2J¯D � L m DGOKabB�HW>MJKHT^>�sZH2@NYZH2J i ��kOK@ � = F ce²µ>�[vH2>AJKH2@�L mZ� abB_H2J?T^>AsGH2@NYZH2J i {�O_@XVKHWJ?{�>A@hFIH2@NH2>A[XL�>MJ� FKLXabBKJ_>A[X[ &�c  ;r m J_�¸@ m J`[X>MH2@|[:c#=?>A@CH2J`[N�¸H2@XJ_H2JzFIH2>AVKHvT^>�sZH2@NYZH2J i H2J%g]>A[ @�> � �¸H�VKH2L� JKLxD©[ i HWL Æ

� � � ,.* > = Æ
� � >�� � � ,+* > Æ

� � > � � � ,.* B 3 �_c�� Æ 8
g]>A[ � H2>MJ_H2g�r � H2>MJ_H2J � FKFK@NOKabBK�ED©@xDGg]HW[XH2@�>Mg$��J_�¸@xDG@ m [xHWJpo_{~H � abBKH2@�DGg�S�JKV_H¥DGO��
��O �M� YZHWLXH¡[ i [�{�>M@NVpcPT7DGg]>A[&{�>A@XV]VKH2g���B m [ m JRH2>MJ_H�r � H2>MJ_HGo`JK>AabBP[�sZHW@XLNabBP{�>AJKVKHWJKVKH��H2L|[xgRDGLXLNH YZHWYZH2FIH2Jpc � >MLN[�VKHW@ � FKFK@XO_abBK�EDG@XDGgRH¡[xHW@e>Mg � � [X@xD:su> mZ� HW[N[xH2J]OKJKV � =? LN[XH �M� [�VK>AH¥Q7SUT {�>MH2V_H2@�BKH2@Wc

S�J`[xLX�_@XH2abB_H2J � FKFpc��_c��GD�H2@NBED � [xH2J�{�>M@¥VKDGJKJ�� mZ� YZH2J_VKH2Jpo®g m VK>�¤ i >AH2@|[xH2J���@ m ��ED©Y`D©[ m @ �

,
9��> J 7& � ,.* > = ,

9� > J 7 & � ,.* � ,
9��> J 7& � ,.* , . �&�� 3 � � 8 ,

9� > J 7 & � ,.* � +�+�+
3 �_c��*� 8=?>A@·sZH2@|{eHWJKVKHWJ;JPOKJ�VK>AHn\^��HW@xD©[ m @X>AVKH2J`[x>�[¬kD©[

Æ
; > � * Æ

; � Æ
; � Æ

; � Æ
; � Æ

; � Æ
; � +�+ + B

{~H � abBKHh��kOK@nF�H � >AH2FK>AYZHR\7�IH2@XD©[ m @XH2J ; OKJ_V � o�{eH � abBKHhJK>MabB`[CJ m [�{eHWJKVK>AYZH2@n=�HW>MLXHr m gRg¥O_[x>AH2@XHWJpoKYZ> � [2c � JKYZHW{~H2J_VKHW[^DGO_� 3 �_cC� � 8 H2@NYZ>MF_[�V_>MH2L �
,

9��> J 7& � ,+* = ,
9��> J 7& � . �&�� 3 � � 8 � ,.* � � 3 . ) & 8 + 3 �_c�� È 8

Æ  Æ



T^>AOKH � >AJKrGH�§uH2>A[XH�VK>MHWLXHW@�d � H2>MabBPOKJ_Yn>ALN[�V_H2@���@ m �ED©Y`D©[ m @&VKH2LUJK>AabB`[�{eHWabBKLXH � {�>M@NrGHWJ��VKHWJµ�®H2> � abBKHWJKL2oK{~H � abBKH2@�H2>AJKH2Jµ� mG� ��kOK@ 9� * J 7 & BED©[2oEVED�¦XD
,

9� > J 7 & � ,.* * , 3�9� � J 7 & 8� � > J 7 �& � ,.*
>ALN[:o�{·DGLnH2>AJKH2J�� mG� F�HW> � � * J 7 �& BED©[2c � O_�eVKH2@f@XHWabB`[xH2J�§�H2>�[xH�s m J 3 ��cC� È 8 LN[xHWB`[VED©JKJ,VKH2@���@ m �EDGY`D©[ m @eV_H2L�{eHWabBKLXH � {�>A@XrGHWJKVKHWJpo��_BP¶uLN>MrD � >ALXabBKHWJ�w¿HW@Xg]> m J_L2c�T^>MH2LNH2@sGH2@ � DGJKYG[�HW>MJKHWJ�� mZ� FIH2> 9� * J & g]>A[

J & * J 7 & ��� J & B 3 �_c�� L 8
g]>A[�J & VKHW@�@XHWH �M� H2J]��OKBKH2gRDGLNLXH�VKHWL~wEHW@Xg]> m JKLWcG��J]OKJKLNH2@XHW@~§u[¬km @NOKJKYZLN@XHWabBKJPOKJKY¥>ALN[� J & HW>MJKHn� m [xHWJ i @NH2>MB_H«>AJ . �& OKJKVµ>MJ,JK>MHWVK@X>AYZLN[XH2@�\^@XV_JuO_JKYh>ALN[ � J & * � 3 . �& 8 c J &>ALN[·VKDGJKJ,VK>MH @XH2J m @Xg]>MHW@N[xH^²�DGLNLXHfOKJKVvVED©L�SU@NLXH¡[ i HWJ�s m J J 7& gR>�[ J & JKHWJKJ`[�ghDGJVK>AH���� b .�¡ºE�x�¡º}»� ½ ���¡����ºu�Gc
��g V_H2Jj� mZ� VKH2L�g m VK>A¤ i >MHW@N[XH2J���@ m �ED©Y`D©[ m @XL 3 �_c�� È 8 >MJ 9� * J & DGJKYZHWF�HWJ i Or�km JKJ_H2Jpo�LNabBK@XHW>MFIH2J�{�>A@^VKHWJ ��H2JKJKHW@fOKgµc � OKLfVKHW@«ª m @NH2J`[ i >MJ`s©DG@X>MDGJ i � mG� YG[2o}VED t� 3 � � 8 s m J � � JPOK@CkOKFIH2@ 9� OKJKV � � 3 * 9� 9� 8 DGFKBlkD©JKYZH2J,rDGJKJ}cI²�DGJ,H2J`[�{�>Mabr©H � [^D � L m� 3 �	� 8 JKDGabB;� m [xHWJ i HWJµs m J 3C9��> J & 8� 3 � � 8 * ; � 3�9��> J & 8 � � 3�9��> J & 8 � � 3�� � 8 3 �_c�� D 8

g]>A['q m JKL|[bDGJ`[xHWJ ; OKJ_V � c � � 3 �	�G8 sGH2@XLNabB`{�>MJKVKH¡[ � >MJ_H:DG@lg]>A[ 3�9� > J & 8 >MJ 9� * J & c��JKLNF�HWL m J_VKH2@NL YZ> � [
; * � 3�� � 8����� �
	�� + 3 �_c�� Ç 8

§�H¡[ i [¥gRDGJ 3 �_c�� L 8 OKJ_V 3 ��cC� D 8 >MJ¨VKH2J�g m VK>A¤ i >MHW@N[XH2J���@ m �KDGY`D©[ m @ 3 �_c�� È 8 HW>MJpo�L mLN>MH2B`[�gRDGJpoKVED t HW@�H2>MJ_H2J�� mZ� >AJ 9� * J & BED©[2o_{eHWJKJ
� J & * > . �& ; 3 �_c��  8

YZ> � [2c_T7DG@XDGOKL·� mZ� YG[�LNabB � >AH tZ� >MabB
,

9��> J & � ,.* = ,
3C9��> J & 8�3 Æ�� . �& � 8 � . �& 3C9� > J & 8 � � 3�� � 8 � ,+* � � 3 . ) & 8CB

3 �_c�� & 8m VKH2@Wo_{~H2JKJµghDGJ,LN>MabBµDGO_�'�'HW@Xg]HnV_H2@�\^@XVKJPOKJKY .��& F�HWLXabBK@:kDGJKr`[ �
,

9��> J 7& � ,.* = ,
9��> J & � ,.* ) 3 Æ > . �& � 8�> . �&�� � 3�� � 8 , � � 3 . ) & 8 + 3 �_c��G� 8

²�DGJ]rDGJKJhDGF�HW@�VK>MH�²�D©LXLXHWJK@XHWJ m @NghD � >MLN>MH2@NOKJKYnDGOKabBhDGJKVKHW@XL~DGOKL|��kOKBK@XHWJpcuT7D i OVK@©kOKabr`[�ghDGJvV_H2J @ DGg]> � [ m J m ��HW@xD©[ m @UVKH2@�Q7SUT�VKO_@XabB�VK>MH {eDGBK@NH«²�DGLXLNH J & OKJ_VJK>AabB`[�V_OK@XabB J 7 & DGO_L2cK=?>M@eLXabBK@NH2>MFIH2J� * � & � � � B
Æ  *�



� FKFK> � VKOKJKY �_c È � >�{~H2> � >MJ_>MH2J�d7@xDG�_B i OK@¥Á~H2LXabB_@XH2>AFKOKJKYµVKH2LC²�DGLNLXH2J_r m g]��HWJKLxD[x>��m J_LN[xHW@Xg]L > � J & �5�� 3�� � 8 �5 3�� � 8 c
g]>A[ � & * > � & �; � 3�� � 8 � & �; � 3�� � 8 � Æ� � � � �; � 3�� � 8�� � � � �; � 3 � � 8��� , �5 � 3 � � 8 � & �5 3 � � 8�> �05 3�� � 8K3	9��> J & 8 �5 3�� � 8	B
OKJ_V � � * > . & �05 3�� � 8�9 �; 3�� � 8 �5 3�� � 8�> � J & �05 3 � � 8 �5 3 � � 8 +T7DGg]>A[f>ALN[ � & V_H2@ @�DGg]> � [ m J m �IH2@XD©[ m @^VKH2@n�¸@XHW>MH2J�wEH � V_H2@fOKJKV � � H2>AJ�=�H2abBKLNH � �{�>A@XrPOKJKYZL m �IH2@xD[ m @WclT7DGL7JK>MabB`[f{~H2abBKLNH � {�>A@Xr©H2JKVKH�w¿HW@Xg]> m JjBKD©[fVEDGFIH2>�VK>AH��KB`¶uLX>��rD � >MLXabB_Hn²�DGLXLNH J & OKJKV�YZHWB m @XabB`[�VKH2@�T^>A@xDGaWY � HW>MabBPOKJKY

3 , 9 � > J & 8 �5 3�� � 8 * F B
OKJ_VµVED©@xDGOKL�� mZ� YG[�VKHW@�w¿HW@Xg]> m J_H2JK�K@ m �EDGYZD©[ m @~>MJ,JK>AH2VK@N>MYZL|[xH2@�\^@NVKJPOKJKY]gR>�[

!�� 3 � � 8 * Æ
9��> J & � ,+* +

T^>AHf´UHW@N{~H2JKV_OKJKYvVKHW@ @XHWH �A� H2J�S � H2r`[X@ m JKHWJKgRDGLXLNH«��kOK@�VEDGL�JK>MabB`[�{eHWabBKLXH � {�>M@NrGHWJKVKHS � HWr`[x@ m J�{�>M@XVvV_OK@XabB,VKHWJ �j� b .�¡º �`» ½ @E�¡º_ 2�G¢£��»º_ ¡¢ �¡� ½ > � J & �5 � 3 ����8 �5 3 ����8 ou{eH � �abBKHW@~HW>MJKH i OKL.kD©[ i � >MabBKH�=�H2abBKLNH � {�>A@XrPOKJKY¥F�HWLXabBK@NH2>MF�[:o'Â � HWY`D � >MLX>AH2@|[xÄKc©S�@U{�>A@XV5VKOK@NabBVKHWJ >�{~H2> � >MJK>AH2JKYG@xDG�KB_H2J�JEDGabB � F_Fpc ��c È F�HWLXabBK@N>MH2FIH2J}cp��J;VK>AH2LXHWg {�>M@XVµH2>AJjS � H2rZ�[X@ m J 3 � m LX>�[x@ m J 8 sZHW@XJK>AabB`[xHW[ OKJKV,{�>MHWVKH2@�H2@ i HWOKYG[:c
= mZ�M� H2J�{�>A@¥VK>AH�BK>MHW@CH2>AJKYZH¡��kOKBK@N[XH ��J`[XH2@N[XH2> � OKJKYµsZH2@|{eHWJKVKHWJpo~L m g¨kO_LXLXHWJ¯VK>MHwEHW¶uJKgRDGJ���H2YZH � J,H2@NJKH2O_[�g m VK>�¤ i >AH2@|[e{~H2@XV_H2J �
Æ c�T^>AH]ÂNJEDGabr`[XH2Ä�²µDGLXLNH=J 7& >ALN[nkOKFIH2@XD �M� VKO_@XabB�VK>AH�@XH2H �M� H�w¿HW@Xg]> m J_H2JKgRDGLXLNH J &i OµHW@XLNHW[ i H2Jpc�uc�T^>AH�JKHWOKHj=�HWabBKLXH � {�>A@XrPOKJKY¯��kOKBK@|[ i O i OKL:kD©[ i � >AabBKH2J³ÁeH2>�[x@:kDGYZH2J >AJ VKH2@ !'�²µD©[x@N>"�^SUJ_HW[�{�>Mabr � OKJKYKo:{~H � abBKHUVKOK@XabBnVKHWJnJ_H2OKHWJ >�{~H2> � >MJ_>MH2J7df@XDG�KB7FIH2@©kO_abr`�LN>MabB`[x>AYG[�{~H2@XV_H2Jpc�²�DGJ�LXabB_@XH2>AF_[�D � L m ��kOK@�H2>AJKH2J�L mZ� abBKH2J,´UH2@|[xH	� �

, � J & * > ,/. �& ; * > ,/. �&�� 3�� � 8�� ����
	 � + 3 �_c ÈGF 8
S�L�� mZ� Y©[lD � L m D � L�q m J_LXH <POKHWJ i V_H2L'SU@NLxD©[ i HWLAJ 7&�= J & ��kOK@�VEDGL��¸@NH2>MHUS � H2r`[x@ m Jpo.VED t¦NHWVKH2@fwEHW¶uJKgRDGJ�d7@xDG�KB}o}{eH � abBKHW@fH2>MJ_H2J�§�H � FKLN[XH2JKHW@XYZ>AH¡��ª mum �jHWJP[XBlkD � [ i OKLXDGgRg]H2J

Æ  È



g]>A[�H2>AJKH2g�>MVKHWJP[XH2J¨d7@xDG�_B i OjOKJ`[xHW@XLNOKabBKH2J�>MLN[2o�>AJ;{eH � abBKHWg"VKHW@n§�H � FKLN[XH2JKHW@XYZ>AH¡�ª mum �CVKOK@NabB�VKH2J >�{~H2> � >AJK>MHWJCd7@xDG�_BCH2@NLXHW[ i [�{�>A@XVpc©T^>MH � OKL|{�>M@NruO_JKYfDGO_�IVK>AH·wEHW¶uJ��gRDGJ � g]� � >�[xOKV_H^>ML|[�VKOK@XabB�VKHWJ;S�@XLXD©[ i
,/. �&�� 3�� � 8 = ,/. �&�� 3�� � 8 � , � J & * ,/. �& 3�9��> J & 8 � � , . �& 3�9��> J & 8 � � 3 � � 8	B 3 �_c È_Æ 8
YZHWYZH2FIH2J}o®{ m FIH2> 3 �_c�� D 8 OKJKV 3 �_c È�F 8 � J`{~H2JKV_OKJKYj�£DGJKVKHWJpc'T7DG@xDGO_Lf{�>A@XV�H2@XLN>MabB`[N�� >MabBpoPVED t V_H2@�²�D©LXLXHWJKr m gR�IH2JKLXD©[x> m JKL|[xH2@Ng�VKHWJvr m JKL|[bDGJ`[XH2J�ÁeH2>�[x@XDGY ; >AJ 3 ��cC� D 8 o{~H � abBKH2@�DGOKL�VKHWg §�H � FKLN[XH2JKHW@XYZ>AH¡��ª mum �,H2J`[XLN[xHWB`[:oIDGO_�¸BKHWF_[:c

ÁeH¡[x@xD©abBP[XH2J�{�>A@«JPOKJ�{�>AH2VKHW@ 3 ��cC� È 8 o®L m LNH2BKHWJ�{�>M@Wo®VKD t OKJ`[XH2@¥´UHW@N{~H2JKVKO_JKYs m J J 7 &�= J & OKJKV 3 ��c È_Æ 8
,

9��> J & � ,+* = ,
3�9��> J & 8I3 Æ0� . �& � 8 � . �& 3C9� > J & 8 � � 3�� � 8 � ,.* � � 3 . ) & 8

3 �_c È � 8HW@XBED � [xHWJR{�>M@NVpcuT^>MHWL~HWJP[XLX�K@N>MabB`[�OKJ_LXH2@NH2g �¸@GkOKBKHW@XHWJvS�@XYZHWFKJK>ML 3 �_c�� & 8 oP{�>MH�H2L�DGO_abBLNH2>MJÅgCO t o�VED¨LX>MabBzVK>MH�F�HW>MVKHWJ >}OKY¿kD©JKYZH�JuO_@h>MJÅVKH2@ � O_�¸LN�ED � [xOKJKY�VKH2L @ DGg]> � �[ m J m �IH2@XD©[ m @NL5>MJ%VKH2J � J`[xH2> � VKH2L]�¸@XH2>AH2JÅwEH � V_H2L]OKJKVzV_H2J�VKHW@]=�H2abB_LXH � {�>M@NruO_JKYs m JKH2>AJEDGJKV_H2@�OKJ`[xHW@XLXabB_H2>MV_H2Jpc
T^H2@�g m V_>A¤ i >MH2@|[xH7wEHW@Xg]> m JKHWJ m �IH2@XD©[ m @~{�OK@XVKHnFK>ALXBKHW@�O_JP[XH2@�´UH2@|{eHWJKVKOKJ_Y�VKH2@ÂNJKDGabr`[xH2J_ÄhªlDGVKO_JKY . & DGJ_YZH2LNabBK@X>AH2FIH2JpcK=?>A@�VKHW¤EJ_>MH2@NH2J�JPOKJ,VK>MH7@NH2J m @NgR>AH2@|[xH7ªlD�VKO_JKY

. � * � � . �& *-. �& 3 Æ > . �& � 8 � � 3 . <& 8 + 3 �_c ÈZÈ 8
T^>AH2LXH«��H2J m @NgR>AH2@NOKJKY]BED©[ DGF�HW@�>Ag�dfHWYZH2J_LxD©[ i¥i O_g s m @XB_H2@XYGH2BKHWJKVKH2J � FKLXabBKJ_>A[X[HW>MJKHWJ�DGJKV_H2@XHWJ ��@NLX�K@NOKJKY � LX>AH�� mZ� YG[�DGOKL~VKH2@~wEH2@NgR> m JKH2Jh§�H � FKL|[xH2J_H2@XYG>MHGcP=?>M@UgCO � �[X>M� � > i >AH2@NH2J 3 �_cC� � 8 g]>A[ .��& OKJKV]VK@©kOKabrGHWJ . & VKOK@XabB . D©OKL2cPT^>AH2L#�bkOKB_@N[ i O_gÃS�@XYZHWFKJK>ML

,/.��&
9��> J & � ,.* = ,/.��

9��> J & � ,.* ) Æ > . � � � 3 � � 8 , � � 3 . < 8 + 3 �_c ÈGL 8
T^>AH�@NH2abB`[xH«§�HW>A[xH�s m J 3 �_c ÈGL 8 YG>MF_[eVKH2Jv@NH2J m @NgR>AH2@|[xH2J�w¿HW@Xg]> m J_H2J m �IH2@XD©[ m @~FK>AL·DGO��q m @N@XH2r`[XOK@XHWJjVKH2@f\^@NVKJPOKJKY . ) DGJpc}T^H2@��'HW@Xg�o�{~H � abB_H2@ � � 3 �	� 8 H2J`[xB�kD � [2o}>ML|[^HW>MJKH§u[X@xDGB � OKJKYGLXr m @X@XHWr`[xOK@�VKHW@ \^@NVKJPOKJKY�y�>AJ,JuO �M� [XH2@%�¥kDGBKHW@XOKJKY_c
=?> �A� ghD©JzVK>AH;Q7SUT"{�>MHWVKH2@RH2@X@NH2>AabBKH2Jpo�L m gCO t gRDGJÅVKH2J?d7@XHWJ i kO_F�HW@XY`DGJ_Y� = ? DGO_LN��kOKBK@NH2Jpc � OKL 3 �_c�� F 8 >ML|[ i O�H2@NrGHWJKJKH2J}o&VED t VEDGL¥��J`[XH2YZ@XD � >AJ�VK>AH2LNH2gª�>Mg]H2L � >MJ_H:DG@~VK>AsGH2@XYG>MH2@|[:c_SU>AYZH2J`[ � >MabBv>ALN[�HWL�DGF�HW@�H2>AJKH �Mm YZDG@X>�[xBKg]>MLNabBKH T^>�sZHW@XYZHWJ i o{�>AH~¦NHW[ i [�YZH i H2>MY©[�{eHW@XVKHWJ;L mZ�A� c � OKL 3 ��cC� Ç 8 o 3 �_cC�  8 OKJKV 3 �_c L 8 � mZ� YG[·� kOK@ � J & �

� J & * 024365�8 1 > . �
3 ��� 8 ) " '*) � �

� 3C9� > 9 � � J & 8�� �
3 � > � 8 � > J �& � ,.*. � Æ

� � >�� � � ,.* > Æ
� � > � � � ,+* � : 2A365�8 + 3 �_c È D 8

Æ  L



3 �_c È�D 8 g m V_>A¤ i >MH2@|[�ghDGJ OKJ`[xH2@;´UHW@N{~H2JKV_OKJKY±VKH2@;>AJ � J_BEDGJKY?w�HW>MJKYGHW��kOKBK@|[xHWJ´UHW@¸¦©kOKJKYGOKJKYZLN>MVKHWJP[X>A[.kD©[xHWJvOKJKV,>MJKV_H2g ghDGJ 9� 2A365�8 * J & 2A365�8 OKJKV � � * J �& LNHW[ i [:cÁeH2DGabB`[xH¡[^gRDGJ��¸HW@XJKHW@2o¿VED t ��kOK@�VEDGL���@ m VKOKr`[�s m J i {eHW> <POEDGV_@xD©[X>MLXabB_H2Jjw¿DGr`[ m @XH2J� O_JKV���VK>MH7��VKHWJ`[x>A[.kD©[
Æ� � * Æ� > � �"

�
'������ � 3 �_c ÈZÇ 8

YZ> � [2o�L m rDGJKJ�gRDGJ 3 �_c�� Æ 8 D � L
Æ

� � >�� � � ,+* > Æ
� � > � � � ,+* * >

� �"
# �

'	�3 � � > � � ,.* 8 �
LNabBK@XHW>MFIH2JpcIT^>MHWL�H2@NYZ>MF_[·VEDGJKJ,� kOK@ 3 �_c È D 8

� J & *
,/. �
3 ��� 8 ) 02A3 5@8


� "('*) � � 3�9 � � J & 8
� � > � � � ,+* � �"

# �
'��3 � � > � � ,+* 8 ��� 2A3 5@8 + 3 �_c È  8

T^>AHj>MJ � JKBED©JKY @�FIH2LN�K@ m abBKH2J_H2J ��J`[xHWYZ@xD©[X> m J_LXg]HW[xB m VKHWJ³HW@XYZHWF�HWJ DGO�� 3 �_c È  8DGJ_YZHW{~H2JKV_HW[ �
� J & *

, .��
3 ��� 8 ) 02A365�8����� " � �

# � '�� �" & '�� " '-) � L 3�9 � � J & 8 �' � � > � � � 3 Æ > � 8@> ��� � ,.* ( ������ 2A365�8 +
T7DGL���J`[XH2YZ@XD � kOKFIH2@ ' ) � ¤EJKVKH¡[~gRDGJ5>MJ5��J`[xHWYZ@xD � [bD©F�H �M� HWJCOKJKV5{�>M@�HW@XBED � [xHWJ�{eHW>A[xHW@ �

� J & *
J & . �
&�� � �" & '��

� �"
# �

'�� � � > � ���� � J �& 3 Æ > � 8 �
* J & y��� �" & '�� 3 � > � 8 � J � � � � J �& 3 Æ > � 8 �

� � � � J �& 3 Æ > � 8 � + 3 �_c È & 8
T^>AH2LXHWLeS�@NYZH2FKJ_>ML�F � HW>MF_[U>AgÃª�>Mg]H2L � = F 3 D � L m >Mg
��J_�¸@xDG@ m [xHWJ 8 H2JKV � >MabB]OKJKVRghDGJrDGJKJ]>MJ 3 �_c È & 8 � * F LXH¡[ i HWJpcuw kOK@ � = ? VK>�sZH2@NYZ>MHW@N[UVED©L���J`[XH2YZ@XD �E�Mm YZDG@N[XBKgR>ALXabBg]>A[�V_H2g��bkOKB_@XH2J_VKH2J�ÁeH2>�[x@xD©Y �

� J & *
J & y��� � J � �J �& �" & '�� 3 � > � 8 � � 3 Æ 8

* È J & y��� � J �J & � � 3 Æ 8 +
Æ  D



T^HW@·´UH2@XY � H2>AabB,gR>�[ 3 �_c��  8 i H2>AYG[:oKVKD t
; * > È J &&�� � � J �J & +T7DGg]>A[�>ALN[ ; H2FIH2J_�£D �A� L~JuO_@ �Mm YZDG@X>�[xBKg]>MLNabBRVK>�sZHW@XYZHWJP[2cEd � HW>MabBKHWL·YZ> � [U��kOK@·VK>AH^q m J��L|[bDGJ`[xHWJ � OKJKV � � DGOKL 3 �_c ÈZÈ 8 c�T^H2@�q m @X@NH2r`[xOK@|[xHW@Xg � � 3�� � 8 F � H2>MF�[µB_>MJKYZHWYZH2JHWJKV � >AabBhOKJ_Vv>MLN[�s m JvVKH2JvT^H¡[bDG> � LUVKHW@·��H2YZO � DG@X>ALX>AH2@XO_JKY«O_JEDGFKBlkD©JKYZ>MY_c � OKL·VK>AH2LNH2gÁeHW>A[X@xDGY¥� mG� YZHWJ,DGOKabB,VK>MH7g]H t FEDG@XHWJ�§u[x@XDGB � OKJKYZLNr m @N@XrGH¡[xOK@NH2JµVKH2@�\^@XV_JuO_JKY]y~oKVEDVK>AHCVK>�sZH2@NYZH2J`[XH2J�Á~H2>A[X@ kDGYGH ; o � OKJ_V � � JPOK@f>Mg�JK>MabB`[ kOKFIH2@N�K@ kO_�¸FKDG@XHWJ�ÁeHW@XHW>MabBpo{~H � abBKH2@�VK>MH7�_BP¶uLN>MrD � >ALXabBKHWJµg]>A[·VKH2J�JEDGabr`[xHWJ��®H2> � abBKHWJ�sGH2@XrPJ kO_�_�°[:oIDGO_�°[X@XH¡[xH2J}c

Áe@N>MJKYG[^ghDGJ;�¸HW@XJKHW@n§u[x@XDGB � OKJKYZLNr m @N@XH2r`[XOK@XHWJ�DGJ�H	��[XH2@NJKH2J�ª�>MJK>AH2JjDGJ}opL m [x@NH¡�[XH2J�V m @N[�JPOK@�VK>MH«§u[X@xDGB � OKJKYGLXr m @X@XHWr`[xOK@NH2J .�*�� � � . & ��kOK@���B m [ m JKH2J � >MJ_>MH2J}oEF i {fc.=* � � � . & � kOK@�S � H2r`[X@ m JKHWJ � >AJK>MHWJ,DGO_� cEw kOK@ � H¡[ i [XH2@NHnYG>MF_[�HWL�DGOKabB�J m abB,VK>AHn²�DGL|�LNH2JK@NH2J m @NgR>AH2@NOKJKY � J & cu=�H2>�[xHW@XH7ÁeHW>A[X@ kDGYZH�[x@NHW[XH2JjºE� ��*u¢�DGO_� cKT^O_@XabB�LN>MH {�>A@XVvD � L mVKHW@ k��FIH2@XYZDGJKY5F i O�@XHWH �A� H2J,�®H2> � abBKHWJ�s mZ�M� LN[ kD©JKVK>MY�FIH2LNabBK@X>AH2FIH2Jpc
��������� �
	���� ��"������ �&� "%"%�����	��"
� OKabB�BK>MHW@«YGH2B`[�gRDGJ�JED©abB�VKH2J�FIH2@NH2>A[XL¥FIH2LN�K@ m abBKH2J_H2J � @NYZOKg]H2J`[xHWJ�s m @Wc&²�D©J¤EJ_VKHW[

,/. & � � = ,�
 � 3�� 7 B�� 8 * , . & ) � � 3 Æ�� . �&�� 8 � . �& � � � 3�� 7 B�� 8 , B 3 �_c È � 8OKJ_VµVK>AH2L � HWYG[·{�>AH2VKHW@�HW>MJKH ?p�-AG�uºu� ¡�b�¡º}»� ½ ���¡���uºu�
.=* . &� � * . & 3 Æ0� . �&� 8 � � 3 .��& 8 3 �_c L F 8

JED©BKHGcK=?>A@·¤EJKVKHWJµVKHWJ;S�@XLXD©[ i �
, . & 
 � = ,�
 � 3�� 7 B�� 8 * ,/. ) � � � . � � � � 3�� 7 B � 8 , � � 3 . � 8 + 3 �_c LKÆ 8

q m gCF_>MJK>AH2@N[CghDGJ¯JPOKJ D �M� H�SU@NYZH2F_JK>MLNLXHGo�L m ¤EJKV_H2JÅ{�>A@5VEDGL ��HW[N[ m H2@NYZH2FKJ_>ML5VKH2@ªlDGVKO_JKYZLX@NH2J m @Xg]>MH2@NOKJKY¨DGJ%H2>AJKH2g ´UHW@N[XHC� 3 i {eHW>�S � H2r`[x@ m JKHWJ��«OKJKV%H2>MJ_Hµ��B m [ m �JKHWJ � >AJK>MH 8 g]>A[ �
.:* . &

� ��� � �
� � + 3 �_c L � 8

T^>MHWLXH7S�@NYZH2FKJ_>MLXLNH7LX>AJKV,DGFIH2@·HWBKH2@�D � LeO_JuFIHW�¸@N>MHWVK>MYZHWJKV i O,FIH i H2>MabB_JKH2Jpo_VED¥{�>M@m ��H2J_LX>MabB`[ � >MabBR��kOK@·D �A� H�ª�>MJK>AH2JhO_JKV�´UH2@|[x> i H2L·HW>MJKHWL�wEHW¶uJKgRDGJvT^>MDGYZ@xD©gRg]H2L�OKJ`[XH2@|�LNabBK>MHWV � >AabBKH,��HWJ m @NghD � >MLN>MH2@NOKJKYZHWJ�HW>MJ i OKLXH¡[ i HWJzBED©F�HWJpc�T^>MHRL m YGH2JEDGJ_JP[XH��������p���VKHWJ`[x>A[.kD©[ � H2@ � DGOKF_[~JPOKJ,DGFIH2@~H2>MJ_H FIH2L m JKVKH2@NH ´UH2@NH2>AJ_�£DGabBPOKJKYKcK§�>MH�YZ>AF_[eHW>MJKHWJ >}O��LXDGgRg]H2J_BEDGJKY i {�>ALXabBKHWJ 3 �_c  8 OKJKV 3 �_c L 8 DGJ� � 3 �	�18� � � * � � 3 �KB�� 8	B 3 �_c L`È 8
�������! "�#��$&%�')(+* ,-*.(/'10+2� -0"3+4657*	8�91 +:<;���2� >=@?"A�BDCFEGB�HJIK?+BLMBN"OQPNSRQT7UVA�W!LXC�BN"OFY[Z�\":��V3+]1�!:^Y

_ �`%baK9/:<c)d�e`fhgDi/j�Yk\"\l*nm"e^op0"3+4q\"\l*"rhf1i+*

Æ  Ç



{ m FIH2>®VK>MHWLXHC��VKHWJ`[x>A[.kD©[�J m abBµsZH2@XD �M� YZH2g]H2>AJKH2@|[�{eHW@XVKHWJ¨rDGJ_J;OKJKV;>AJ�VK>AH2LNH2@^w m @Ng�bkOK@�D �A� H«\^@XVKJPOKJKYGH2J¨§u[.km @XOKJ_YZLN[XBKH m @N>MHnYZ> � [:c¿S�>MJ_H¥w mZ� YZHfVK>MHWLXH2@���VKH2J`[X>A[¬kD[^>ML|[:o¿VED t�bkOK@RD �A� Hµ\^@XVKJPOKJKYGH2J±§u[.km @XOKJ_YZLN[XBKH m @N>MH � � * � � >ML|[:c~§ m g]>A[5@NH2VKO i >MHW@N[hLX>MabBzVK>MHªlDGVKO_JKYZLX@NH2J m @Xg]>MH2@NOKJKY¨DGO_��VK>AH,ÁeH i >MHWBuO_JKY 3 ��c Æ & 8 cU§u>MHvBlkDGJ_YG[]D � L m JK>MabB`[]g]H2BK@s m J«V_H2@®S � H2r`[X@ m JKHWJ��|§uH � F_LN[xHWJKH2@NYZ>MH m VKH2@�s m J«V_H2J«´UHW@N[XHC��r m @N@XHWrP[XOK@XHWJ�DGFpo.LN>MH&� mZ� YG[DGO_LXLXabB � >MH tZ� >AabB,DGOKL�VKHWJ;ÁeHW>A[x@:kDGYZHWJ�V_H2@�´�DGrPOKOKg]� mG� DG@N>MLxD[x> m Jpc

*,+�� /1020235476 478:9;4 ��4 3 �j0�� �U8:<&824:� �j9;3 �;4�� � � �@��8��	�
4702476 4^9 �#4

S�LC{�OK@NVKH,F�HW@XH2>�[xL¥�¸HWLN[XYZH2L|[xH �A� [2o#VED t JPOK@�V_>MH,²�D[x@X> ��H � HWgRHWJ`[xH�JK>AH2VK@N>MYZL|[xHW@5\^@XV��JPOKJKY�HW>MJ�@NH2YZO � kDG@XHWL¥´UH2@NBED � [xH2J¯D©O_�°{eHW>MLNH2JpcUS�L�g kOKLXLNH2J%D � L m i O_@5T^OK@XabB_� kO_BK@XOKJ_YVKHWL2o�VKO_@XabB�V_>MH�!'�|²�D[x@X> �;s m @XYZHWYZH2FIH2J_H2J�� [XH2@XD©[x> m JKLxD � Y m @N>A[XBKgCOKLWo�VK>AH]DGO_�°[x@NHW[XH2J��VKHWJ�T^>AsGH2@NYZH2J i H2JC�_BP¶uLN>MrD � >ALXabB«LX>MJ_JPs mZ�M� FIH2LXHW>A[X>MYG[l{~H2@XV_H2JpcGT^>MH2L®YZHWLXabBK>AH2B`[&>AJ i {~H2>§�abB_@X>A[N[xHWJ � i OKJlkDGabBKL|[�r}km JKJKH2J?VK>AH�²�D©[X@X> �_H � HWgRHWJP[XH;@XHW>MJz� m @XgRD � V_OK@XabB?r m JPsGH2@ �YZHWJ i HW@ i H2OKYZHWJKVKH��®H2@Xg]H 3 gR>�[X[xH � L'S�>MJ_�bkOKB_@XOKJKY^� m @XgRD � HW@#�'DG@xDGg]HW[XH2@WoGHW[�{eD^¤Er`[x>�sZH2@²�D©LXLXHWJ 8 �x���G�����G���M ¡���¡��¢�{~H2@NVKH2JpcIT7DGg]>A[~r�km JKJKHWJ�D �M� H ��J`[xHWYZ@xD©[X> m J_H2J,>MJvgRD©[xB_H2gRD�[X>MLXabB�HW>MJ`{·D©JKV_�¸@XHW>MHW@^=�HW>MLXH5D©OKLXYZH¡��kOKBK@|[n{~H2@NVKH2J}c®��J i {eHW>A[xHWJ�§uabBK@X>�[X[^{~H2@NVKH2J�VK>MH� m @NghD � H2Jf�'DG@xD©gRH¡[xH2@ 3 @�> � �¸LXgRDGLXLNH2J 8 V_OK@XabB«VK>MHUS�>MJ���kOKBK@XO_JKY��_BP¶uLN>MrD � >ALXabBnYZH2@NH2abB`[N��¸HW@N[x>AYG[xHW@®q m @X@XHWr`[xOK@|[xH2@NgRH~F�HWLXHW>A[x>AYG[:o:{ m FIH2> i OKJlkD©abBKLN[�>AJ¥VK>AHe��H2abB_JuO_JKY7H2>AJKYZH2YZDGJ��YZHWJKH��KB`¶uLX>Ar©D � >MLNabBKH�d7@.kmZt HWJpo©{~H � abBKH�VKH2J��¸@NH2>MHWJ5�'HW> � abB_H2J i O_YZH m @NVKJKH¡[~LN>MJKV}oGVKOK@NabB@NH2YZO � DG@X>ALX>AH2@N[XH7d7@.kmZt H2Jpo_{~H � abBKHnHC����HW@X>AgRHWJP[XH �A� H2@NgR>�[X[xH � [XH2Jh=�H2@|[xH2J�H2J`[XLX�K@NH2abBKHWJpoHW@XLXH¡[ i [�{~H2@NVKH2J}c 3 ÁeH2>ALX�K>AH � � ²�DGLNLXHWJ��'OKJKVRª®D©VKOKJKYZLN@XHWJ m @Xg]>MHW@XOKJ_YnV_H2L�S � H2r`[X@ m JKLWc 8
T^>MH�>Mg � mG� YZHWJKVKH2J¥VEDG@XYGH � HWYG[xHe²µH¡[xB m VKH·FED©LX>MHW@N[#DGO_�¿VKHW@&S�@Xr©H2JKJ`[XJK>MLWoZVED t ghDGJVK>AH7H2>AJ_�£DGabBKL|[xHn��B m [ m JKH2J,�edf@NH2H2J_LXabBKH«wEOKJKr`[x> m JpoKVK>AH7rDGOKLxD � HGo � 3 D c L & 8 o

� �& 3 � � 8 * > Æ
� � � � B 3 �_c L�L 8

{�>AH^� mZ� YG[·@XH2YGO � DG@N>MLN>MH2@NH2JvrDGJKJ �' � �& 3 � � 8�( 	 * � �& 3 � � 8�> � �
 3 � � 8
* > Æ

� � � � > Æ� � > � � � � * > � �
� � � � 3 � � > � � � � 8 + 3 �_c L1D 8

�������� ;V�`��2� �0"3+] d f+* r/rhj����0" ":<$��!0":��S�!c'13"3h$<�!3)5+91:�� �!;����0":�4"�V� c'D0n�<'1;V��� :��!�!3n�<2� "� 5"0+3"ch$<��913
4k�`���`;V�`ch$<:�9�� 'D]/3"��$�����2� "�!3q5"�`;�4k�^���

�! " d$#&%"j(' e
r�)+*$, d$# � j.- /)0# �21 ' e

r�) �435 "76�8�9�:&;=<�>@?�A
Æ   



@�>MH2@e>MLN[ � � HW>MJKH F�H � >MHWFK>MYGH2J @�> � �¸LNghD©LXLXH©cKT^>AH2L·HWJP[XLX�K@N>MabB`[�VKH2@�S�>AJ_��kOKBK@NOKJKY�H2>AJKH2Lq m J`sZHW@XYZHWJ i �£D©ru@ m @XL7� � : 3 � � > � � � � 8 c�T^>MHnL m @NH2YZO � DG@X>ALX>AH2@N[XHnw¿O_JKr`[x> m J;BED©[^DGgª�>MabB`[XrGH2YGH � JK>AabB`[&g]H2BK@'VK>MH~LN[¬kD©@XrPLN[XH2JR§�>MJ_YZO � @N>A[.kD©[xHWJ � 3 � � 8 OKJKV � � � c � JKVKHW@XHW@XLXHW>A[XLYZ> � [·DGF�HW@�>Mg]gRHW@eJ m abB
� >Ag
 � � ' � �& 3 � � 8�( 	 * � �& 3 � � 8 +

=?>M@�FIH i >MHWBKH2J]OKJKLUJPOKJh>AJ�VKH2@�{~H2>�[xH2@NH2J � @XYGOKgRHWJ`[bD©[X> m J5DGO��}VKHWJh��@ m �EDGY`D[ m @VKHW@Uq � H2>AJ��|d m @NV m J5d � HW>MabBPOKJKY 3 È c L`Ç 8 c`w�kO_BK@N[UgRDGJ�>MJ 3 È c L`Ç 8 VK>AH���J`[xH2YG@xD©[X> m J;kOKFIH2@
� & O_JKV�VK>MHe��JP[XH2YZ@XD©[x> m JµkOKFIH2@#VKH2J5��DGOKg¥{�>AJKrGH � VKHWL���� ��DGOKg]H2L#DGOKLWoZL m rDGJ_J�ghDGJVED©L�S�@NYZH2FKJ_>ML�D � L

� 3�� � 8 * Æ
L � � � �

�� � � � 0 3 � � 8g]>A[
0 3 � � 8 * > ,��� �"� � '-) � . � � ��� 7 �� & *
0 3 J �& � � 8CB � & *
	 � � � � > J �&

LNabBK@XHW>MFIH2Jpc�T^>AH�wEOKJKr`[X> m J 0 3�� � 8 LXH � FKL|[5LXHW[ i [5LN>MabB¯DGOKL5Á~H2LXLNH � �fOKJKV ��HWOKgRDGJKJ���¸OKJ_rP[X> m J_H2J i O_g � @NYZOKg]H2J`[ J & � � � B�� � * 3 � & 8 � > � � � � i OKLXDGg]gRHWJpc � � OKL�VKHWJS�>MYGH2JKLNabBED©�°[xHWJ�VKHW@¥Á~H2LXLNH � �^OKJ_V ��HWOKgRDGJKJ_�¸OKJ_rP[X> m J_H2J�� mG� YG[7{~H2>�[xH2@WolVED t � 3�� � 8>AJ�\^@NVKJPOKJKY � � VKO_@XabB
� 3�� � 8 * Æ

L � � 3�� � 8�> ,
L � � � � � , J �&&�� � � J J & � � � � �� > J

�&Æ.Ç � * 3�� & 8�� 3 � � 8 3 �_c L`Ç 8
YZHWYZH2FIH2J�>ML|[:c ) S�L�YZ> � [e{~H2>�[xHW@�� � � 0 � 3 J �& � � 8 * J �& 0 � 3 J �& � � 8 3 �_c L  8
FK>ALhD©O_�7ÁeHW>A[X@.kDGYZH�VKHW@�\^@XV_JuO_JKY * 3 � & 8 OKJKV � 3 � � 8 c�SULR>ML|[hJPOKJÅVEDGL >}>AH � L mZ� abBKHq m gCF_>MJED©[X> m J_H2Jvs m J���@ m �EDGY`D[ m @NH2J 3 m V_H2@ df@NH2H2J_LXabBKHWJ�wEOKJ_rP[X> m J_H2J 8 DGO_� i O_FEDGO��HWJpo�{~H � abBKH5DGg�ª�>MabB`[xr©H2YZH � ��O �A� L|[xH �A� HWJ 3 >MJjÁeH i OKY,D©O_� � � 8 s m JjYZH2J kO_YZH2JKVjB m BKH2@\^@XV_JuO_JKY�D©O_�°{eHW>MLNH2Jpop{eDGLnVEDGJKJ�LX>AabBKH2@NLN[XH �M� [:opVKD t §u>MJKYZO � DG@N>A[¬kD[xH2Jµ>MJ�VKHWJ � F � HW>��[XOKJKYZHWJ¨JKDGabB � � >AJj�EDGLNLXH2J_VKH2@«\^@XVKJPOKJ_Y�J_>MabB`[nDGO_�°[X@XHW[XH2J;{~H2@NVKH2Jpc®T^>AH�§�>AJKYZO � D�@N>A[¬kD[xH2J}oZ{eH � abBKH7D©OKL * 3�� & 8 OKJ_V � 3�� � 8 B_H2@X@©kOKBK@NH2Jpou[x@XH¡[xHWJR{~H2YZHWJ � 3�� � 8 F i {fc � 3 � � 8
^Z��V�` "��� _ * _ *��791]/91;��V02�S9��)0"3n4 p* �p*[Z� "��:�c19��@Y =@?"A�BCFE-B&H����+PDN+L����`A�R���� A�UVROFY��M3h$��!:��<2!�V�`3+2��

, 913+91]1:�'D\+ +� �V3! K #"k��� 2!� '13+4%$���$<:�913+9��&"/Y'�[91; *(�)�)�FY(�M3h$<�`:���2����!3+2!�* K02�+;V� �� +�!:��!Y _ * a * d&e`fhoDfhjFY� ;V�`��2� �0"3+]Qd�e^o"* g1jFY+Z��`� $�� e!r/f+*+ Z��V�` "��� _ * _ *��791]/91;��V02�S9��)0"3n4 p* �p*[Z� "��:�c19��@Y =@?"A�BCFE-B&H����+PDN+L����`A�R���� A�UVROFY��M3h$��!:��<2!�V�`3+2��
, 913+91]1:�'D\+ +� �V3! K #"k��� 2!� '13+4%$���$<:�913+9��&"/Y'�[91; *(�)�)�FY(�M3h$<�`:���2����!3+2!�* K02�+;V� �� +�!:��!Y _ * a * d&e`fhoDfhjFY� ;V�`��2� �0"3+]Qd�e^o"*Ve^i/jFY"Z��`� $�� e^o/mk*

Æ  &



JPOK@nDGg ª�>MabB`[XrGH2YGH � DGO_�eOKJKV�{eHW@XVKHWJ�L m g]>A[fV_OK@XabB�L mZ� abBKH ��O �M� LN[XH �M� H2Jj>AJ�Á~H i O_YDGO�� � � oK{~H � abBKH7s m JµYZH2J#kO_YZH2JKV�B m B_H2@�\^@XVKJPOKJKY]>ML|[:o¿DGO��¸YZH2B m F�HWJpc
� O_L�d � H2>MabBPOKJ_Y 3 �_c LZÇ 8 OKJ_V 3 �_c L  8 � mZ� YG[&O_JKgR>�[X[XH � FKDG@2oVED t VK>AH�§�>AJKYZO � DG@X>�[¬kD©[XH2J� � � OKJ_V � 3�� � 8 JK>AabBP[¥s m J�VKHW@5²�DGLNLXH J & DGF_BlkDGJKYZHWJ 3 D � L m D©OKabB�F�HW>·��B m [ m JKHWJDGO��°[x@XH¡[xHWJn{~H2@NVKH2J 8 o©V_>MH~§�>MJ_YZO � D©@X>A[.kD©[xHWJ � J � � OKJKV � 3 � � 8 BEDGFIH2J«DGFIH2@l´ m @N�£D©rP[ m @XHWJpo{~H � abBKH��_@ m � m @N[X> m JKD � J �& LX>AJKVpc�Áe> � VKHWJ�{�>M@vJPOKJ³H2>MJ_H�ªl>AJKH:D©@Xr m gCFK>MJKD©[x> m J DGOKLOKJ`[XH2@XLNabBK>MHWV � >AabBKH2J�w¿O_JKr`[x> m JKH2J � oP{~H � abB_H i O�w¿H � VKHW@XJROKJ`[xH2@NLXabBK>AH2V � >MabBKHW@�²�D©LXLXHWJYZHWB km @NH2JpoEL m HW@XBED � [xHWJ,{�>A@�OKJ`[xHW@�´UHW@N{~H2JKVKO_JKYhVKHW@ � m [xD©[x> m J

� � * � � > � , 0� B 3 �_c L & 8
JPOKJKg]H2B_@7@XH2YGO � DG@N>MLN>MH2@|[xH¥w¿O_JKr`[x> m JKH2J;� kOK@ VKH2J���H2D � �·OKJKV���gRDGYZ>MJ kDG@N[XH2> � VKHWLf��@ m ��ED©Y`D©[ m @XL �

0� 	 * 0� 3�� 8 ��� � 0� 3�� � 8 ��� � 0� 3�� � 8 � +�+�+ * ��
� � & � � 0� 3�� � 8 3 �_c L �ZD 8

3 � � 8 	 * � � 3�� 8 ��� � � � 3�� � 8 ��� � � � 3�� � 8 � +�+ + * ��
� � & � � � � 3�� � 8 + 3 �_c L �GF 8

��J�V_H2J¯d � HW>MabBPOKJKYZHWJ 3 ��c L � 8 LN>MJKV�VK>MH � � @�> � �¸LNghDGLNLXHWJ�OKJKV�VK>MH � � OKJPF�HWLN[X>Mg]g¥[xHq m H�� i >AH2J`[xHWJpc¿T^OK@XabBµÁeHWVK>MJKYGOKJKYZLNY � HW>MabBPOKJKYZHWJ��
� � & � � * F 3 �_c D F D 8��

� � & � � � �� * F B 3 �_c DGF F 8
{�>A@XV,H2>AJµS�@NYZH2FKJ_>ML�H2@NBED � [XH2JpoK{~H � abBKH2L�rGHW>MJKH«§�>AJKYZO � DG@X>�[ kD©[XH2JvD©g ª�>MabB`[xr©H2YZH � BKD©[:c

=?> �A� ghDGJjJPOKJ�D©F�HW@^H2>AJKH2J � OKLXVK@NOKabr;HW@XBED � [xHWJpo�{~H � abBKH2@7g]>A[ D �M� LXHW>MJKHWJ � F��� H2>A[XOKJKYZHWJ�FK>AL i OK@�\^@XV_JuO_JKY  �> Æ r m J`[x>AJuO_>MH2@ � >AabBv>MLN[2o_L m >MLN[·H2L�DGOKLN@XH2>AabBKH2J_VµHW>MJKHw m @Ng i O�r m J_LN[x@NOK>MHW@XHWJpoI{~H � abBKHn>MJ�VKH2@ ��g]YZH2F_OKJKY5s m J � �& * � � � � 3 VKH2g ª�>MabB`[XrGH¡�YZH � 8 HW>MJKH ��O �M� L|[xH �M� H~gR>AJKVKHWLN[xHWJKLUs m Jh\^@XVKJPOKJKY  BED©[:cPT^>AH2L�rDGJKJ]gRDGJ5H2@X@NH2>AabBKH2Jpo>AJKVKH2g gRDGJ�VK>AHvq m H�� i >MHWJP[XH2J � � DGOKL 3 �_c D F 8 HW>MJKHW@CYZ@.kmGt H2@NH2J >pDGB � o  �)Æ o's m JÁeHWVK>MJ_YZOKJKYZHWJµV_H2@�w m @Xg 3 �_c DGF 8 OKJ`[XH2@N{�>A@N�°[ ���
� � & � � * F B ��

� � & � � � �� * F B ��
� � & � � � � �� * F + 3 �_c D�Æ 8

T^>AHCgR>AJKVKHWLN[fJ m [�{~H2J_VK>MYZH >pDGB � s m J�²�DGLNLXH2J³kOKFIH2@XLNabBK@XHW>A[XHW[  � �vJ_>MabB`[:c���J¨VKH2@��@ m i H2V_OK@ULXHW[ i [~ghD©J]JPOKJ]H2>AJKH�VKHW@e²µDGLXLNH2JhY � H2>AabB5VKH2@��¸OKJKVKDGgRHWJ`[bD � H2JR²�DGLNLXH�J &
Æ  G�



VKHWLCwEH � VKH2LnOKJKV�LXH¡[ i [¥VKH2J i OKYZHWBlkm @N>MYZHWJ�q m H�� i >MHWJ`[xH2J�Y � HW>MabB�SU>AJKL2c®T7DGJ_J¨� mZ� YG[�bkOK@ 3 �_c DGF 8 OKJKV 3 ��c D�Æ 8 �
Æ0� ��

� ��� � � * F B 3 �_c D �GD 8
J �& � ��

� ��� � � � �� * F 3 �_c D �©F 8
J � � � �& � ��

� ��� � � � � � � �� * F + 3 �_c D �©a 8
=?>M@�sZHW@N{~H2JKVKHWJ�JPOKJjVED©Lf§u¶ugCF mZ� � DGOKabBj�bkOK@�H2>AJKHCVKHW@^F�HW>MVKHWJ�d7@XH2HWJKLXabB_H2JwEOKJKr`[X> m JKHWJ !�� m V_H2@ � � OKJKV?g kOKLXLNH2J?JPOK@vFIH:DGabB`[xHWJpo�VED t >Ag wID �M� s m J � �&oVK>AHµ� kOK@RVEDGLvwEH � V�LN>MYZJK>�¤ErDGJ`[xH�²�DGLNLXH ��O �M� >MLN[2c�=?>A@hHW@XBED � [xHWJ�VEDGJKJ � kDGJKYZLRVKH2Lª�>MabB`[XrGH2YGH � L �

0� 	 �� 7 �� ��� ��� � * � Æ
L � � 3�� � 8�> 1 J �& : Æ.Ç � �F �� ��
� ��� � � � ÆL � � 3�� � 8�> 1 � �� : Æ.Ç � �F � 3 �_c D©È D 8

3 � � 8 	 � 7 �� ��� ��� � * Æ
&�� � � � > J �&Æ.Ç � � � J 4 J &� � � � � � 6
� ��
� ��� � � � Æ��� � � � > � ��Æ:Ç � � � J 4 � �� � � � � � 6 � + 3 �_c DGÈ F 8

T^>AH7q m H�� i >MHWJP[XH2JµYZH2J kO_YZH2J�VKH2g §u¶uLN[xHWg 3 �_c D � 8 � kO_@  * � �
� � ��� � �±Æ * F

� � � � � ��� � � �� � J �& * F
� � * J �& > � ��

� �� >�� � � B � � * � � � > J �&
� �� >�� � � + 3 �_c D L 8

=?>A@�LXHW[ i HWJ�H2>AJ �
0� 	 �� 7 �� ��� ��� � * Æ

L � � 3 � � 8K3 Æ���� � ��� � 8� ��� �� &
>�� J �& ��� � � � � ��� � � ����� ��� �� & 1 Æ : Æ.Ç � �

F * F B 3 �_c DGD D 8

Æ & F



OKJ_V
3 � � 8 	 � 7 �� ��� ��� � * Æ

&�� � � � 3 Æ���� � ��� � 8� ��� �� &
> Æ
Æ.Ç � � � J �& ��� � � � � ��� � � �� �� ��� �� & � J � � � � � 3 �_c D�D F 8

� Æ
L � � 4 J �& � J J &� � � � � � J � �� � � �� � J � �� 6 9* F B OKJ_VµL|[xHW[X>MY

T7DGg]>A[C>MLN[]YZH i HW>MYG[2o�VED t VK>MHWLXH�²µHW[XB m V_H�[xD©[xL kDGabB � >AabB i OzHW>MJKHW@h��H2YZO � DG@N>MLX>AH2@NOKJKY�bkOKB_@N[:c
²�DGJÅrDGJKJÅ{~H2>�[xHW@XL i H2>AYZH2JpoUVED t gRDGJÅV_>MH,r m g]�IH2JKLN>MH2@NH2JKV_H2J±²�DGLNLXHWJ � � L m{«kDGB � H2J�r©D©JKJpo}VKD t F�HW>Mg k��FIH2@NY`DGJKY � � = ? VK>MH¥q m H�� i >MH2J`[XH2J � � H2JKV � >MabB�F � HW>��FIH2Jpc©T7DGJKJ¥BED©['ghDGJ«��kOK@'YG@ mZt H©oGD©F�HW@#H2J_V � >AabBKH�²�D©LXLXHWJ�H2>AJKH�§�>�[xOED[x> m Jpo.>MJn{eH � abBKHW@VK>AH�=�H2@|[xH~VKH2@ @�> � �¸LN�¸O_JKr`[x> m JKH2J � 3�� � 8 kOKF�HW@xD �A� LXH2B_@#r � HW>MJf{eHW@XVKHWJpo`DGO t H2@®>MJnH2>MJ_H2gLNabBKghD � H2J�ÁeH2@NH2>MabBhOKg$V_H2J,ª�>MabB`[xr©H2YZH � c�T7DGg]>A[U{�>M@NVhVK>AH @XHWYZO � DG@X>ALX>MHW@N[XH�wEOKJ_rP[X> m J� 	 s m J � �K@xDGr`[X>MLXabBRJPOK@~>AgÃÁeHW@XH2>AabB�VKHWLeª�>MabB`[XrGH2YGH � LeDGF`{eHW>MabBKHWJpoP{ m � 	 r m JP[X>��JPOK>AH2@ � >MabB,F � H2>MF�[ i OKLXDGg]gRHWJµg]>A[�HW>MJKHW@�F�HWLN[X>Mg]g¥[xHWJ >pD©B � s m J � F � H2>�[xOKJ_YZH2JpcE²µ>A[L|[xH2>AYZH2J_VKH2J;=�H2@|[xH2JjV_H2@�@�> � �¸LXgRDGLXLNH2Jµ{�>A@XV;V_H2@^Á~H2@XHW>MabBjOKg�VKHWJjª�>MabB`[xr©H2YZH � >Mg��g]H2@~r � H2>AJKH2@Wo�>AJKJKH2@NBED � FhVKHWLXLXHWJ,VK>MH T^>A��H2@XHWJ i � 	 > � s m J ��O �M� sZHW@XLNabBK>MHWVKH2J�>ML|[:o{«kDGB_@XH2J_V;VK>MH«H2JKV � >MabB_H2Jµ=�H2@|[xH¥s m J � 	 OKJKVjLXHW>MJKHW@ � F � HW>A[xO_JKYZH2Jµ>Mg]gRHW@�YZ@.kmGt H2@{~H2@NVKH2Jpc�w�kOK@ � � = ? LN>MJKV]VK>AH�FIH2>AVKH2JRwEOKJKr`[x> m JKH2JRJK>MabB`[~gRHWBK@Us m JRH2>MJKDGJKVKHW@ i OOKJ`[XH2@XLNabBKH2>AVKH2J}c
T^>MHeBK>MHW@&s m @NYZH2L|[xH �A� [XH�²µHW[XB m V_H�V_H2@U��H2YZO � DG@X>ALX>AH2@XO_JKY^>ML|[UVK>MH�� �������	��
����� �����¹����G�u���G�¡�M ¡���¡���uºu�Gc_T^>AH2LNHf²µHW[XB m VKH7>ML|[�DGOKabB�kD <POK>�s©D � HWJP[eVKH2@·SU>AJ_��kOKBK@NOKJKY i OKL.kD©[ i � >��abBKHW@�wEH � V_H2@2ou{eH � abBKHn²µDGLXLNHnBKDGF�HWJpoKOKJ_V�{eH � abBKHfVED i O,VK>MHWJKH2JvVK>AHf§�>AJKYZO � DG@X>�[¬kD©[XH2JVKHWL��¸OKJKVEDGg]H2J`[xD � HWJ�wEH � VKH2L i OµH � >AgR>AJK>MHW@XH2J}c
��B`¶�LN>MrD � >MLXabB�>ML|[fVK>MHWLXH2L«q m J i H2�_[«r m g]�IH2JKLN>MH2@NH2JKV_H2@CwEH � VKHW@ m BKJKH]��JKBED � [:o�VEDHW>MJK>AYZH � 3�� � 8 J m [�{~H2JKVK>AY JKHWY`D©[X>AsZH~q m H�� i >MHWJ`[xH2J«BEDGFIH2J«g¨kOKLNLXHWJ ' LN>MHWBKH·d � HW>MabBPOKJKY

3 �_c D L 8�( o©{eDGL i O�YZ@XO_JKVKL.kD[ i � >MabBKHWJC=?>MVKHW@XLN�K@©kOKabB_H2J���kOKBK@|[:c©SUL#BEDGJKVKH � [�LN>MabBCB_>MH2@'OKgHW>MJKH^� m @NghD � Hf²µH¡[xB m VKHfVKHW@���H2YGO � DG@N>MLN>MH2@NOKJKYKc
� D[ZkOK@ � >MabB5>ALN[�VK>MH�B_>MH2@�s m @XYZHWLN[XH �M� [xH�²µH¡[xB m VKH �CkDGB_H2@XO_JKYZH2JRH2>AJ i O_�bkO_BK@XHWJhJK>AabBP[VK>AHhHW>MJ i >MYZH©c�²�DGJ�rDGJ_J�HW[�{eD¨D©OKabB¯@XH2YGO � DG@N>MLN>MH2@|[xH �CkDGB_H2@XO_JKYZH2J¯��kOK@«VK>MHv��@ m �ED�Y`D[ m @NH2J±VKOK@XabB ÁeH2YZ@NH2J i OKJKY�V_H2L���JP[XH2YZ@XD©[x> m JKLNF�HW@XH2>AabBKH2Lµ>Mg ��g]�KO � LX@XDGOKg m VKH2@VKO_@XabB�VK>AH�S�>AJ_� kOKBK@NOKJKY�HW>MJKHWL � FKFK@NOKabB_�£DGr`[ m @XL 3 w m @Xg5�£DGr`[ m @ 8 H2@XBKD � [XH2Jpc�ÁeHW> D �A�VK>AH2LNH2Jµ²µHW[XB m VKH2J�>ML|[�DGFIH2@ i O,FIH:DGabB`[XH2JpoEVED t @NH � D©[x>�s�>ALN[X>MLXabB_H ��J`s©DG@X>MDGJ i H2@NBED � [xH2JF � H2>AF�HWJhgCO t c � OKabBvL mG�M� [XH�r©H2>AJKHf²µ>ALXabBPOKJKY�VKHW@ � JP[XH2> � H � m LN>A[x>�sZHW@~OKJ_V�JKH2YZD©[x>�sZH2@wE@XH <POKH2J i D©O_�°[x@NHW[xHWJ H®LXabB � >MH tG� >MabB�L mZ�A� [XHhH2>AJKH���H2YGO � DG@N>MLN>MH2@NOKJKY�LX>AgCO � [xDGJ��bkO_@CD �A� H� JP[XH2> � H7� m LX>�[x>AsGH2@�OKJ_VµJKHWY`D©[X>AsZHW@�wE@XH <POKHWJ i H2@N� mG� YZHWJpc
T^>MH !'�|²µD©[x@N>"��H � H2g]H2J`[xHj{~H2@XV_H2J JPOKJ g]>A[ @�> � �¸HjVKH2@µ��JP[XH2YZ@XD � VKDG@XL|[xH �A� OKJ_YZH2J

Æ & Æ



3 D c L & 8
� � �� 3 � � 8 * > � � �

3 ��� 8 ) "('*) � . � � ��� 7 �� � � � � ,.*OKJ_V 3 L c È � 8
!�� 3 � � 8 * Æ

3 ��� 8 ) " '*) � 9 � � J &
� � � � > J �& � ,.* . � � � � 7 � BL m {�>AH 3 D c�� Æ 8 o 3 D cC� � 8 o 3 D c�� È 8 O_JKV 3 L c'& 8 >AJ�VKH2J5��g]�KO � LN@xDGO_g�[X@xDGJKL|� m @Xg]>MHW@N[2cGT7D i O¦NHWVKH2g ÂXS�abrP�KOKJKr`[xÄ ��� H2>AJKH2L T^> DGYG@xDGg]gRHWL�H2>AJKH � � T^>ALN[x@N>MFKO�[x> m J�YGH2B km @|[:o¿r km JKJKHWJL|[xHW[XL  > Æ ��J`[xHWYZ@xD[x> m JKH2J��bkO_@¥H2>AJKH2J¯Á~H2>A[X@xDGY  ��[xH2@C\^@XVKJPOKJKY;DGOKLXYGHW��kOKBK@|[C{~H2@|�VKHWJpc'ÁeH2>Ag k��FIH2@XYZDGJKYµs m g1\^@N[xL �^>AJ�V_H2J���g]�KO � LX@xD©OKg�YZH2B_H2J�VK>AHhT^>�sZHW@XYZHWJ i HWJDGg ª�>MabB`[xr©H2YZH � >MJ V_>MH � � [X@xD:su> mZ� HW[xV_>AsZHW@XYZHWJ i HWJ � = ? kOKF�HW@2ceT7DGLh´UH2@NBED � [xH2J>AJ�VKHW@=��gRYZHWFKOKJKYhVK>MHWLXH2@=� � [x@xD:su> mG� HW[XVK>AsGH2@NYZH2J i {�>A@XV�V_OK@XabBjVK>AH�¦NH¡{eHW> � L�Blkm abBKLN[XH>�kDGB � H2@N� m [xH2J i VKHWL^��J`[xH2YG@xDGJKV_H2J�F�HWLN[X>Mg]g¥[:c�T^>MH � J i DGB � V_H2@^J m [�{eHWJKVK>MYGH2J�q m J��[XH2@N[XH2@NgRH·HW>MJKHWLU²�D©[X@X> �_H � HWgRHWJP[XH2L&B�kDGJKYG[#JuO_JpoZH2J`[XLX�K@NH2abBKHWJKVhVKHW@#s m @XBKHW@XYZHWBKH2JKV_H2J

� JED � ¶uLNHGo�s m J�VK>MHWLXHW@7ghD ��>AghD � H2J >�kDGB � H2@X� m [XH2J i sGH2@NgR>AJKVKH2@|[7OKg�VK>MH ��H2J_JKH2@N� m �[XH2J i DGFpc'T^>MH2LNHvd7@.kmZt HGo�{eH � abBKHvL m g]>A[f��kOK@¥V_>MHR��HWYZO � D©@X>MLN>MHW@XFEDG@NrGHW>A[nVKH2@«��BKH m @X>MHs m JvH2J`[xLNabBKH2>AVKH2J_VKH2@�ÁeH2V_H2O_[XOKJKY5>ML|[:o�{�>A@XV�V_H2@ @I��� ½ �°¢ ���G���f���G�¡� �u�¡º��b�G�N�-A � H2>AJKH2L²�D[x@X> ��H � HWgRHWJ`[xH2L®YZHWJEDGJKJ`[:cG²�DGJ¥LX�K@N>MabB`[�DGO_abB¥s m g��f���G�¡� �u�¡º��b�G�N�-A�V_H2L&wEH¡¶�J_ghDGJd7@xDG�_BKH2JpoK{~H � abBKH2@�VKHWg�²�D©[X@X>"��H � H2g]H2J`[ i OKYZH m @XVKJKH¡[�>MLN[2c
=�H2JKJCg]>A[®L|[¬kDGJKV_>MY�{eDGabBKLNH2JKV_H2@&´UH2@|�¸H2>AJKH2@NOKJKY V_H2@&wEH¡¶�J_ghDGJCdf@XDG�KBKHWJ 3 k��F�HW@|�Y`D©JKY i O�Blkm B_H2@XHWJ �¥kDGBKHW@XOKJKYGH2J�>MJjVKHW@ !#� ²�D©[X@X>"��S�J`[�{�>Mabr � O_JKY 8 VKH2@fT^>�sZHW@XYZHWJ i �YZ@XDGV�OKJPFIH2LNabBK@.kDGJ_rP[�{«kDGabBKL|[:o·L m >ML|[vrGHW>MJKH�¤KJK>A[XHj��HWYZO � DG@X>ALX>MHW@XOKJ_Y�VKHW@���BKH m @X>MHg�km Y � >MabBpc'²�DGJ¯BED[5VKH2g]JEDGabB i {�>ALXabBKHWJÅ@NH2J m @Xg]>MH2@NFEDG@NH2J�OKJKV¯JK>AabB`[5@XH2J m @Xg]>MHW@|�FED©@XH2J,��BKH m @X>AH2J i O,OKJ`[XH2@XLNabBKH2>AVKH2JµOKJKV,VK>AH2L·BlkD©JKYG[�H2>AJ i >AY¥s m J�V_H2@�DGJED � ¶P[x>ALXabBKHWJw m @Ng�VKHW@�ªlDGYG@xDGJKYGHW�¸OKJKr`[X> m J�DGFpo�{eH � abBKHnVKH2@���BKH m @X>AH i OKYZ@NOKJKVKH � >MH2Y©[:c

*,+	� 
 4���
��U8:6 8C��8�]4 
18��R4:�U35479 ��3�� � �
=?>A@^BEDGFIH2J¨>MJ�VKHWJ¨s m @XBKHW@XYZHWBKH2J_VKH2J � FKLXabB_JK>A[N[xH2J�OKJ`[xHW@XLXabB_>MH2V � >MabB_HR�U¶u��HWJ�s m JVK>�sZHW@XYZHWJP[XH2J«T^> DGYG@xDGg]gRHWJ VK>ALXrPO_[X>MH2@|[ � VEDGLp´�DGrPOKOKg��EOKr`[XOED©[x> m JKL � T^> D©YZ@xDGg]g 3 � J��BED©JKY @ 8 o®VK>MHh§�H � FKLN[XH2JKHW@XYZ>AH2VK>MDGYZ@XDGgRg]H5OKJKV�V_>MH5´UHW[xH	��r m @N@XH2r`[XOK@ i {~H2>�[xH2@C\^@XV��JPOKJKY_cPSULUYZ>AF_[UJED©[GkOK@ � >MabB�su>MH � gRHWBK@�VK>�sZH2@NYZH2J`[XH T^>MDGYZ@xD©gRg]H~O_JKVhgRDGJ�rDGJKJ]VED i O� H2>MabB`[�ÁeHW>MLX�_>MH � H7r m J_LN[x@NOK>MHW@XHWJpc�§�>MH7{~H2@XV_H2JjDGFIH2@�>AJµVKHWJµg]H2>ALN[XH2Jµw kD �M� H2J�q m gCFK> �JED[x> m JKH2Jvs m J;S � HWrP[X@ m Ju��OKJKVµ�UB m [ m J_LXH � FKLN[XH2JKHW@XYZ>AH¥q m @N@XHWrP[XOK@XHWJµg]>A[�´UH¡[xH	�_r m @|�@NH2r`[xOK@NH2JµLXH2>AJpc¿§�>AHfH2J`[xBED � [xHWJ,L m g]>A[�r©H2>MJ_HnJ_H2OKHWJ;T^>AsGH2@NYZH2J i H2Jpc
��g�VK>AH g�km Y � >MabBKHWJhT^>MDGYZ@xD©gRg¥[�¶u�IH2J]OKJKH¡[x@XLNOKabBKHWJ i O�r�km JKJKHWJpo�{~H � abBKH^VKOK@NabBS�>MJPFED©O¥VK>�sZH2@NYZH2J`[XH2@®�'HW> � HUHWJP[XLN[XH2BKHWJpoGBED[���� �����RV_H2J @I��� ½ �°¢£���G�¡º��7���G�¡���u�¡º��b�G�N�-AHW>MJKYZH¡��kOKBK@|[:cPS�>MJRT^> DGYG@xDGg]g)>ALN[ @I��� ½ �°¢ ��� AG���G�¡� �u�¡ºE¢£oG{eHWJKJ�HWLeJEDGabB k\ �}JPOKJKY«H2>AJKH2@FIH � >MH2F_>MYZHWJ�>MJ_JKH2@NH2J�ª�>MJK>AH«r m J`sZHW@XYZHWJP[f{�>A@XVpc 3 T^>MHnH2B_H2gRD � L�>MJKJKHW@XH�ª�>AJK>MH i HW@N�NkD �A� [

Æ &-�



L m gR>�[e>AJ i {~H2>�kDGO t HW@XH7ª�>MJ_>MH2J}c 8 � JKVKHW@XL�DGO_LXYZHWVK@©kOKabr`[ � {�>M@XVh>M@XYGH2JKVKHW>MJh´ >MHW@XH2@|sZHWr`�[ m @2ol{eH � abBKHW@ i O�HW>MJKHW@C>MJKJ_H2@XHWJ�ª�>MJK>AHhYZHWBlkm @|[:ol�¸H2LN[XYZH2BKD � [XH2Jpo'L m >ML|[CVED©LC��J`[xH2YG@xD �r m J`sZH2@NYZH2J`[2c� LNH2>IJPOKJhVKHW@eD©JED � ¶P[X>MLXabB_H � OKLXV_@XOKabr¿o�{~H � abBKH2@ i ORH2>AJKH2gÃ�K@N>Mg]>A[X>AsnVK>AsGH2@NYZH2J��[XH2J���J`[xHWYZ@xD � YZHWBlkm @N[2c#S�@¥{�>A@XV�HW>MJ�´ >MH � �£DGabBK>AJ`[xH2YG@xD � VKHW@5\^@XVKJPOKJ_Y L�� LXHW>MJpc#T^>MH>pDGB � VKH2@®OKJEDGF_BlkDGJKYZ>AYZH2Jn´^>AH2@XHW@NsGH2r`[ m @NH2J � {�>M@XVfs m J¥VKHW@ >pDGB � V_H2@l´UH2@N[X> i H2L  OKJ_VVKHW@ >pDGB ��� � O_JKV�� � >MJ`[xHW@XJKHW@CwEH2@NgR> m JKHWJ���OKJKV���B m [ m JKHWJ � >AJK>MHWJ�DGFKB�kDGJKYZHWJpc >}O¦NHWVKH2@�>MJ`[xHW@XJKHWJ�ª�>MJ_>MH�YZHWBlkm @N[~H2>AJ]´ >MHW@XH2@|sZHWrP[ m @�OKJKVn¦NHWVKH2@�H2J`[xLN�K@X>AabB`[·H2>AJKH2g�´ >MHW@|��£DGabB_>MJ`[xHWYZ@xD � clT^>MHWLXH5´UH2r`[ m @NH2J�LN>MJKV�DGF�HW@«J_>MabB`[COKJKDGFKBlkDGJ_YZ>MYKclw�kOK@�¦NHWVKH2J�´UHW@N[XHC�[X@X>A[N[CHW>MJKH ��$ ) ( ��T^>MLN[X@X>AFKO_[x> m J�DGO_� o'{~H � abBKH,F�HWLN[X>Mg]g¥[xH � >MJ_H:DG@NH�ÁeH i >MHWBPOKJKYZHWJ i {�>��LNabBKH2J�V_H2Jh´UHWrP[ m @XHWJ�BKHW@XLN[XH �A� [:c �]kO_[ i [egRDGJ]VK>MHWLXH � $ ) ( � T^>ML|[x@N>MFKO_[X> m J_H2J]DGOKLWouF � H2>AF_[JPOK@�gRHWBK@UH2>AJKH � $ ) ( ��T^>MLN[X@X>AFKO_[x> m J�kOKFK@N>MYKoZ{~H � abBKH JPOK@�g]H2BK@�s m J�VKH2JRHC�u[xHW@XJKHWJh´�D�@N> DGF � H2J�DGFKB kDGJKYG[2oIO_JKV�{~H � abB_HCD � L�w¿DGr`[ m @�>Mg S�JKVEDGO_LXVK@NOKabr�sGH2@NF � HW>MF_[2c�T^>AH >pDGB �s m J�OKJED©FKB kDGJKYG>MYZHWJ�´UH2r`[ m @XFIH i >MH2BPOKJ_YZH2J�>ALN[«VEDGBKHW@ 3  > Æ 8 OKJKV�{�>A@n¤KJKVKH2J�VK>MH>pDGB � OKJEDGF_B kDGJKYZ>AYZH2@·´UHWr`[ m @NH2J�g]>A[
� * � � � � � >  �?Æ +

T^HW@���J`[xHWYZ@xD©JKV�s m J+� >ML|[ HW>MJKHn@xD©[X> m JKD � HnwEOKJKr`[x> m JpcE=?>M@�r�km JKJ_H2JjVEDGJ_J;VK>MH«S�@|�YZHWFKJK>ALXLXH7s m J � JKBEDGJ_Y @ FIH2J kO_[ i HWJ�OKJKV,{~H2@XV_H2J�HW>MJ,��J`[xHWYZ@xD � VKHW@�w m @Xg
� *

�" & ' � �" & '�� $�$�$ " ' ) � � $�$�$ ' ) � � �� 3 �_c DGÇ 8
s m @N¤EJ_VKH2Jpc_T^>MH���J`[xHWYZ@xD � H5kO_F�HW@~VK>AH @�> � �¸LNs©DG@X>MDGF � H2JC��kOKBK@NH2J�r©H2>AJKH^T^>�sZH2@NYZH2J i H2JhH2>MJOKJ_V�VK>MHhq m J`sZH2@NYZH2J i F i {fc#T^>AsGH2@XYGH2J i s m J � >ALN[¥DGOKLXLNabB � >AH tZ� >MabB¨s m g ��J`[xH2YG@xD �kOKFIH2@ VK>MH � ´ >MH2@NH2@|sZH2r`[ m @XHWJ � � � o � �� o'c2c2cWo � �� F�HWLN[x>AgRg«[:c�²�DGJjsZHW@N� m @Ng¥[7JPOKJ�VKHWJ�&�£DGV�V_H2@ � & � ��J`[xH2YG@xD©[X> m J¨{�>MHh>AJ � J_BEDGJKY6@$F�HWLXabBK@N>MH2FIH2J¯OKJ_V�VEDGg]>A[f{�>M@NV�VKH2@
��H2JKJKHW@	��HW>MJR� m LN>A[X>As5VKH¡¤EJK>A[XH2@ � OKLNVK@XOKabr]��kOK@�YZ@ mZt H�=�H2@N[XH VKHW@e��J`[xHWYZ@xD[x> m JKLNs©D�@N> DGF � H2Jpc>�kDGB � H2@ � OKJKV ��H2JKJ_H2@
� >MJ 3 ��c DGÇ 8 LN>MJKVR� mG� ¶uJ m g]H�>MJ]VKH2Jh´�D©@X> D©F � HWJ � � � o � �� ocWc2c2o � �� c`T^HW@ >�kD©B � HW@�>MLN[�s m JhV_H2@~\^@XVKJPOKJKY � � OKJ_VhVKHW@ ��H2JKJ_H2@Us m JRVKH2@~\^@XVKJPOKJ_Y� � � � ��� � cKT7D¥VKDGL·��J`[xHWYZ@xD � r m J`sGH2@XYG>MH2@|[:o_{~H2J_J�HW>MJKHW@·VKHW@ � �� YGH2LN[XYZH2BKD � [XH2J�{�>M@NVpoL m >ALN[�VEDGL���J`[xHWYZ@xD � JuO_@�VKDGJKJ�VK>AsGH2@XYGH2J`[:oK{~H2JKJ

� � � L 3 � � � � � >  �?Æ 8� � 3 � � � � � 8 +
=?>A@�r}km JKJKH2J�L m gR>�[�VKH2Jµ�K@X>AgR>�[x>�sZH2J�T^>AsZHW@XYZHWJ i YG@xDGV � DGJKYZHWF�HWJ �

� * È � � � ��� � > L  � L + 3 �_c D  8
��L|[�VKH2@�T^>�sZH2@NYZH2J i YZ@XDGV F o Æ o	��opc2cWc2oEL m {�>A@XVvVED©L���J`[XH2YZ@XD �p�Mm Y`DG@X>�[xBKg]>MLNabBpo � >AJKH:DG@Wo<POEDGV_@xD©[X>MLXabB}o�c2c2cNVK>AsGH2@NYZH2J`[^YGH2JEDGJ_JP[2c

Æ & È



� O_L VKHW@�´UH2@|[xH	�_L|[x@NOKr`[xOK@^V_H2@�T^> DGYZ@XDGg]gRH � mG� YG[���kOK@�VK>MH >pDGB �  VKH2@�´UH2@|[x> i H2LHW>MJKHWLUT^> DGYZ@XDGg]gRHWL2oDGOKLNYZH2VK@©kOKabr`[�VKOK@XabB]>MJ`[XH2@XJ_H 3 ��JKV_HC��ÂN>AÄ 8 O_JKV5HC�u[xHW@XJKH 3 ��J_VKHC�ÂNHWÄ 8 ª�>MJK>AH2J  * � � � Æ� � < * ��� � � � < B
OKJ_VµLNHW[ i [�ghDGJ,VK>AH2L�>MJ 3 �_c D  8 H2>AJpoKL m � mZ� YG[ �

� * È � � � ��� � > È 1 � � � Æ� � < 3 > ��� � > � < � L
* L > 1 È � � < � � < 3 + 3 �_c D & 8

=?>A@&BEDGFIH2J5VEDGL�FIH2g]H2@NrGHWJKLN{~H2@|[xH^S�@NYZH2FKJ_>ML�H2@NBED � [xH2J}oZVED t >AJ 3 �_c D & 8 VK>AH�\^@XVKJPOKJ_YVKHWL®T^> DGYZ@XDGg]gRHWL  Y`DG@}JK>MabB`[®gRHWBK@�H2>AJKYZHWBP[2c.T^H2@��_@X>Mg]>A[X>AsGH&T^>AsGH2@NYZH2J i YZ@xD©VnB�kDGJKYG[L m gR>�[nDGOKLNLXabB � >MH tG� >MabB�s m J�VKHW@ >pDGB � V_H2@hkDGO t HW@XH2J�ª�>MJK>AH2J¨DGFpc�=�kOK@NVKHhVK>AH5@XH2abB`[XH§�HW>A[XHes m J 3 �_c D & 8 g]>A[  D©JKLN[XH2>MYGH2JpoZL m { kOK@XV_H2J5{�>M@#� kOK@�¦NHWVKH2J]��@ m i H2LNLU�K@X>AgR>�[x>AsfV_>��sGH2@XYGH2J`[xH���JP[XH2YZ@XD � H�H2@NBED � [xH2J}o`L m �¸HW@XJKH�VK>MH \^@XVKJPOKJ_Y  DGOKLN@XH2>AabBKH2J_V�YZ@ mGt >ALN[:cPT^>AH2L{ kOK@NVKH i O�HW>MJKHW@fOKJPF�HWYZ@XHWJ i [XH2J >pDGB � �K@X>AgR>�[x>As�VK>�sZHW@XYZHWJP[XH2@«T^> DGYG@xDGg]gRHn� kOKBK@NH2Jpcd � HW>MabBPOKJKY 3 ��c D & 8 >Mg]� � > i >AH2@|[ i OKVKHWgµo~VED t H2>AJ?T^> DGYG@xDGg]g i OKg]>MJ_VKH2L|[vL m su>MH � H´UHW@N[x> i HWL�{�>AH]kDGO t HW@XHfª�>MJ_>MH2J,D©O_�°{eHW>MLNH2J�g¥O t OKg�VK>�sZHW@XYZHWJP[ i OµLNH2>MJ HED � L m YZ> � [e��kOK@�K@N>Mg]>A[X>As5VK>�sZH2@NYZH2J`[XH«��J`[xHWYZ@xD � H  � � < � � <
OKJ_V�{�>A@�LN[xH �M� H2Jv�¸H2L|[:oEVED t   > � < > � < L|[xH¡[xL�H2>AJKHfYZH2@XDGVKH >pDGB � >ALN[2c

Æ & L


